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FOREWORD

THIS INITIAL PROGRAM PLAN, WHILE INCOMPLETE,

REFLECTS THE COORDINATION ACCOMPLISHED WITH
ALL PARTICIPANTS OF THE DYNA SOAR PROGRAM BY

THE SYSTEM COTRACTOR PRIOR TO DATE OF ISSUE.

INSOFAR AS THE BOEING PORTION OF THE EFFORT IS

CONCERNED IT REFLECTS THE PROGRAM THAT THE

SYSTEM CONTRACTOR IS PROPOSING TO THE AIR

FORCE FOR CONTRACT DEFINITIZATION OF THE

FIRST STEP I CONTRACT INCREMENT, APRIL 27,

1960, THROUGH JUNE 30, 1901.

THIS PLAN IS NOT APPROVED BY THE DYNA SOAR

WSPO AND IS FOR INFORMATION AND COORDINATION

ONLY.

THE SYSTEM CONTRACTOR IS PROCEEDING IN AC-

CORDANCE WITH THIS PLAN.

The Dyna Soar program plan is made up of a series of individual plans
which are summarized in a too document. This top document consists

of two volumes.

Volume I provides a summary of the program in its entirety. It contains

a description of the program organization structure, an outline of the sys-

tem elements, the proposed approach to accomplishing the program ob-

jectives, the ground rules, master phasing, and summaries of the ietail-

ed plans which compose the remainder of the program plan.

Volume I1 consists of a section for each of the level three sub-area ele.

ments. Each section contains a description of the program approach

and detailed phasing charts. These charts list the program activities

at the component or task level and indicate the timing of significant.1 events. The submittal dates for the reports listed in attachment #3

have not been scheduled in the detail phasing charts. When the contract

UAC 1546 L-43
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definitization is complete the schedule dates for these items will be

included in the ch~.rts.

The individual detailed plans are bound separately and are identified as

subsidiary documents of the top or master document. These individual

docunents cover in detail areas of special interest of the Dyna Soar

Program. The list of the documents that make up the program plan

are shown below.

Boeing Airplane Company Document Title
Document Number

DZ-5697 Program Planning Report Dyna Soar (Step I)

Volume I - Program Sumn-mary

Volume It - Prc.gram Summary

DZ-5697-1 Program Cost EstLnates

DZ-5697-2 Facilities Plan

DZ-5697-3 Make-or-Buy Plan

DZ-5697-4 Reliability Program Plan

4D2.-5697-5 Maintainability Plan

D2- 5697-6 Manufacturing Plan

DZ-5697-7 Manufacturing Methods Development Plan
! •D2-5697-8 Tooling Plan

DZ-5697-9 Contractor's Logistics Support Plan

4 DZ-5697-10 Ground Support Equipment Plan

V:.2-5697-11 Governmeat Furnished Equipmen: Plan

D1l-5697-12 Bailment Property

D;!-5697-13 Subcontract Plan

DZ-5697-14 System Development Test Plan

DZ-5697-15 Manufacturing Facilities Plan

DZ-5697-16 Design Development Test Plan

D2-5697-17 Air Crew Training Plan

D2-5697-18 Fire Protection & Safety Program Plan

D2-5697-19 Human Factors Program Plan

DZ-5697-20 Government Furnished Property Plan
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INTRODUCTION

This document has been prepared by the System Contractor, under

Letter Contract AF 33(600)-41517,, and in accordance with the require-

monte set forth in paragraph C. 4. 4 of the Dyna Soar S'iltement of Work

Identified as Statement of Work, System 620A, Dyna Soar (Step I), ID

60 LMSD-4196 (Boeing Document D2-7438), dated 6 August 1960. The
I ~Document is designed to provide a single poi .t of reference for all

planning activities of the Dyna Soar (Step I) Program and contains all

data available to the System Contractor at the time of publication. Since

the Dyna Soar Program as outlined in the above mentioned statenre nt

of work, is a reaearch avrd development program, more complete

information will be added to this document as it becomes available.

The system development test schedule has been revised to be compat-

ible with the Air Force System Development Test Plan. The first air

launch test is scheduled for July, 1963, and the first ground launch

is scheduled for November, 1963. The System Contractor's program

plan has been developed in accordance with this revision. The ached-

ules contained in The Martin Company and Aerojet-General program

plans were developed prior to firming up of this schedule and are not
S•- compatible with the current Systems Development Test Schedule; As

a result, revised booster schedules are proposed by the System Con-

tractor to support the current flight dates but have not been coordinated

with the Associate Contractors. This coordination must be accomplish-

ed to obtain a compatible program schedule.

The program schedules included in this docurrent follow the program

elements defined herein and have been developed on a format readily

adaptable to the PEP System. The timing of the events and activities

sCheduled is based on the development and design effort accomplished

as of this date and may require adjustments as the program progresses.

It also should be noted that all program schedules contained in this doc-

ument are based upon Work Statement ID 60 LMSD-4196 (Boeing Doc-

ument DZ-7438) dated 6 August 1960 under Letter Contract AF 33(600)

.41517 which has not been definitized. Consequently, additional changes

to the schedules may be required upon completion of contract definitiza-

tion.

.3 SAC 1546 tL 3
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In order to assure that all recipi-dnts of the program plan will at all

times possess an up-to-date copy of the program plan, a revision pro-

cedure has been established. This procedure requires that the revisions

will be transmitted, after approvai by the WSPO, to all recipients with
a revision summary sheet indicating a revision, an addition or deletion
to the plan. The summary sheet will also reflect the date of revision

and the page numnber that has been revised. An example of this sum-
mary sheet is contained in Volume I of the Program Plan under the

Planning and Reporting Section.

I

I

I.
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.�vD.':N SOAR PROGRAM ORGAIZATION

The Dyna Soar Program is being conducted as a joint Air rorce/NASA project.

Step I is a Research and Development -ffTort. Technical Control of the project

rests with the Air Force acting vIt, the advice and assistance of the NASA.

Management of thE project is &coqqlished by an Air Force System Project Office

which includes liaison representation of the NASA. Design and construction of

the system is being conducted chrough nezno•iated contracts with the Boeing

Airplane Company as System Contractor and Martin, Aerojet and others as associ-

ate contractors. Certain "off-the-shelf" equipent 4i11 be supplied GFE in the

normal manner. Flight testing of the vehicle and related equipments will be

accomplished under the overall control of a Ioint USAF/IASA and contractors

, committee.

ho
Direction, coordination, and reporting relationships of the Air Force, XUSA,

and contractor agencies which are particicating in the program are depicted

schematically and described in detail below.

5-
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DYNPA SOAR PROGRAM MANAGEMENT

General

Dyna Scar program management is assigned to the WSPO located at Wright-Patter-

son Air Force Base, Ohio. It is comprised of ARXC (WADD) and AMC (ASC) person-

nel, and will function in accordance,-with AFR 20-10. Technica) liaison required

to conduct the joint USAF/NASA Program is provided by MASA representation. Fun-

damentally, this management responsibility involves the identification and defi-

nition of the tasks that are required to satisfy the total program objectivei-.,J,

the assignment of the tasks to industry and to appropriate government agencies,

the time phasizig calculation of results achieved, deter•ination of remedial

courses of action, as appropriate, and subsequent decisions and direction as the

program progresses.

APDC and AME have accepted as a principle that the experience and knowleda.

available at AMD/3MC from the ballistic mi.aile program should be effectively

and efficiently used in support of the Dyna Soar Booster Pre gram; therefore, it

has been determined that the Dyna Soar Booster will be developed and procured

by AF,4DC/BYC in accordance with requirements furnished by the WSPO.

Technical competency of the WSP0 is assured through the merger of the systems

management and systems engineering capability inherent in the WADD complex. This

merger 'ugments the WSPO with strong in-house technical support and provides a

greatly Increased degree of pro•am control by the Air Force. In addition, such

functions as system analysis and technical integration and guidance for design

and qualification of the glider, glider subsystems and support systems are per-

formed by the WSPO. Also, the IPO will be responsible for procurement, produc-

tion, supply, maintenance, and total program integration for timely delivery and

"I)- ~ support, and personnel technically proficient in each of these areas are assigned

MAC )546 tLf1
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to the WMPO.

-7 l• orting Agencies

OCAMA is assigned as Logistics Support )',';-1er (is.) and will be responsible

for the supply of cozon items required to sup-port. the program. During the

early phases of the prcgram, logistics support will be prirarily a contracted

effort however, maximum utilization of co~on equipment and existing government

facilities has been accepted as a principle in the logistical support of this

program.

AFP,.ID will be a technical consulta--t to the WSPO on all booster matters and

participate fully in reviav-;, coordi=ation •eetia--, etc., as required. AF:.3D/

WMC will be represn=ted on the WSPO Srst'= Test Fzrce to insure the inclusion

of booster req!irements in all plnmi.; they will suppo•rt System Testing by

supplying a booster launch te-m, .areponsible to the test force director.

The Air Force.:Flight Test Center " iscJ' l. e the normally assigned responsi-

bilities in couductin.; the air Lu.uh1,i t'ots of the glidzr. In additionLFFTC

will be responsible for the plann-S of the Systam Devellazeut Tests. To

discharge this responsibility .U7i0C will chair the S:,stem Development Test

Planning Group which 4111 h!,- re-present.tives from all participatinS AIRDC and

AMC agencies, NASA and conat.Actrs. (The paticu'lar location of the assignment

of this responoibility is subleat to charna.)

'he Air Force Missile "=z; Cz-ner will 3%.nor-t. he test activities. addition

will]C wiil chair the- System Development Test Range Group which will have the

responsib2.ity for plannin;, progr-.-=ng, initiatinZ and monitoring the integrate

test range support for the entire test prcIram, including tz.at on the A2R.

Mprc.cntation on t.i- System Daveyopent Test Range Group will include all

ricis.zatin.J AtflC az. X2 sI' ari':c!3) ILMXA (FLttht Rescrch Center) and PR-. or

MAC eIM L-13 'io. D2-15697
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46 &N LNTIAL-

sinilar agencies when such are assigned role:. in the world wide range. Tt will

also Include booster and glider contractors and subcontractors as appropriate.

Other ARDC Centers will be called upon as requirad for technical advice and forIsupport in their normal areas of responsibility. Use of wind tunnels, tracks,

eUc.0 will be required during design and Category I test -activities.

AS4A Langley Research Center.

The National Aeronautics andi Sce Administration (ILngley Research Center)

vill chair the System Developmer±- Test Instrumeneation Group, with representa-

tives from all participating A19DC agencies and contractors. This group will

determine the instrumentation to be placed in the vehicle for each test, and

will request necessary procuremeat actions for the instrumentation, as well

as provide technical direction for the design and development of the new types

of instrumentation. It vill also be responsible for monitoring the actual

Installation of the instrumentation into test articles.

NMTE. Responsibilities and participation depicted above represent agreements

and organizational structures presently in effect. Changes to detailed assign-

ments stemming from IL4SA desires or AR.DC/A:.!C Crganizat Lonal functional changes

vill be reflected in changes to this plan.

EAC 164 LAI N 2-,q7 *
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XxNFIDENTiAL

WEIN =MkGEaCYZ ORGANIZATION

Within the Boeing corporate structure the task of accomplishing the Dyna

Soar Program has been assigned to the Aero-Space Division. This division

is directed by Mr. Lysle A. Wood, Vice President - General Manager of the

Aero-Space Division, who reports directly to Boeing President, Mr. W. M.

Allen. Mr. Wood is assisted by Mr. George C. Martin, Vice President -

Assistant General Manager, who has divisional responsibility for implement-

ing and accomplishing major program contracts, and Mr. Robert 3. Jewett,

Vice President - Assistant General Manager in charge of Engineering and

Product Develo.ment. Therefore, all functional line organizations within the

Division,. i.e., Engineering, Flnance, facilities, etc., .report ea.ther:to

Mr. Wood, 11r. Martin, or to Mr. Jewett as shown on the Boeing Dyna Soar

Program organization chart on page 1.0-6.

To facilitate the accomplish=e.t of the Dyna Soar Program, Mr. George 3.

Stoner has been designated as Dyna Soar Program %Anager. He has the authority

to provide program direct!.oa to that section of each fanctional line organiza-

tion which has been desi±nated to support the Dy.a Soar Program. The

responsibilities and functions of the Dyna Soar Prog.-ram WMaager in relation

to Boeing corporate structure aad organizations are explained below and shown

schematically on organization chart, page 1.3-6.

IfNFAC IVA. L.13 NO. n2_'C
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0%, IDENTIM

SDOEMlG PROGRAM I-WTA OFFIC2

The primary responsibility of the AYa Soar Program Manager, M. George 1.

Stwer i ..to assure . the. complete and efficient execution of the tasks outlined

In the statement of wuzk and other exhibits as specified in the contract for

the Dyna Soar Program.

To this end, the Dyna Soar Program manager will perform the following

functions:

1. Provide program direction to Boeing organizations to satisfy

Air Force contractual requOezents regarding the program.

2. Represent the System Contractor to the Air Force on all matters

relating to the Dyna Soar Prcgram.

3. Establish, and act as chairman of, a Management Council which will

consist of representatives at senior management level of the System

C .Contractor, the associate contractors, and major subcontractors.A. 'The Management Council u:=l assist in determining policy and pro-

viding guidance for the Program.

l. Develop a Master Program Plan to present the sequence of accom-

plishing program objectives and a schedule for completing major

m milestones and task assignments.

5. Exercise control and surveillance over Program activities assignad

to functional line organizations and the various subcontractors in

',. order that a current program status will be awtilable at all times.

6. Provide and utilize a method of coordination, integration, and
xuzarization of program activities on a current basis so that

problem areas in costs or schedules will be apparent at their

Inception. Take effective action to correct the problem areas.

I AC 1iii L.U3 No.
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- O' NE[JDENT[AL....
The Program Manager is aided by As3istant Program Managers Mr. W. R. Ramsden

and Mr. A. M. Johnston. In addition, Dr. J. F. Eofmann, responsible for the

Beliability aspects of the program, and Mr. Ellis Levin, responsible for

Systems Growth effort, report directly to Mr. Stoner.

U Mr. Emenp, As3istazt Program Manager for Operations is responsible for

I•program a-ctivities including establishment and documentation of the total

program plan, the report ing of progress related thereto and the establishing

and dissemination of work statements and operating directives. In the discharge

of these responsibilities, Mr. Ramsden will maintain surveillance over the

activities of and provide program direction to the Dyna Soar Contract Adminis-

tration, Manufacturing, Facilities, Materiel, Quality Control and Finance

orgeanizations.

The Program Planning and Control Section, which is managed by "R. B. F.

Watt, reports tc Mr. Ransden and perfoims the following functions:

"Maintenance of the M'aster Program Plan, master phasing chart, work

statements for major program elements, assuring the establishment-of*

budgets for major program elements, contract cccpliance monitoring,

preparation of forecasts, coordination of planning and control activity

of customer and a33ociate contractors and implementation of PET.

I
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Mr. A. X. Johnston, Assistant Program Anager for Design and Test is respon-

uible for program management responsibilities associated with Design and Test.

Customer Requirements, Systems Test and Systems Design Management,

as vell as the Dyna Soar field representatives, . rev.,ct to him. In the dis-

3 carge of his responsibilities, Mr. Johnston will be primarily concerned with

j the activities of Dyna Soar Engineering with particular emphasis on System

Design, System Test, lypersonic Crew Requirements and Customer Uiaison. In

addition, Mr. Johnston has been named the System Contractor's Representative

am the Syste= Develo-ment Test Force.

1. The Systems Design Section is managed by Mr. B. Ntmlin. Activities

include establishment of technical requirements, aosuring accomplish-

mnt of technical integration of Systerm Design, and monitoring effort.,

affecting these areas within Boeing, Associate Contractors, Subcontrac.

tors and government agencies .7articipating in the program.

2. The Systems Test Section is temporarily managed by Mr. B. 3amlin.

4 D Activities include establishment of technical requirements and assur-

"ing accoplishzent of technical integration of systems test functions,

range activation and monitoring effort affecting these areas within

Boeain, Associate Contractors, Subcontractors and government agencies

participating in the program.

3. The Citomer Requirements Section, managed by Mr. P. F. Sanders,

serves as a focal point of coordination with the Air Force and &USA

on "non-contractual" customer requirements including the publication

of Meeting and Commitment Calendars, the administration of program

correspondence, and coordination of associate contractor requirements,

Ii. lypersonli Crew Requirements, reporting directly to Mr. Johnston,

are represented by Messrs. W. C. Becker and R. C. Cokeley. Responsi-

'] bilities are primarily concerned with the human factors and pilot

) 0 consideration aspects of the system design.

4-CAC ISM LT -3 N O.' "
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•. Boeing Dyna Soar Associate Contractor Representatives report directly

to Mr. Johnston and provide liaison with associate contractors at

their facilities.

The Dyna Soar Reliability, Fire and Safety Section, managed by Dr. J. F. 3ofmann

reports directly to the Program Manager. Activities include the direction of

all Boeing effort related to Dyna Soar System Reliability and Safety toget her

with systems integration efforts in these areas.

The Dyna Soar Systems Growth Section, mana ed by Mr. Ellis Levin, who reports

directly to the Program Manager, is generally concerned with the Dyna Soar

, i Program and technology beyond Step I and with making certain that provision

is made in Step I to meet growth require= nts• More specifically, this

includes (a) the potential use of Dyna Soar hardware and technology in cperatio-

nal eystems, (b) potential military and scientific subsystems (such as radars,

C) photographic and infrared sensors, orbital maneuvering eog±he,, etc.), ane.

provisions for their testing in the Dyna Soar military test system, (c) Step IIA

studies, (d) comparative studies of alternate approaches to Dynsa Soar objectives

and (e) associate research and de velopment usefual to the Dyna Soar Program.

Through its Manager, the Systems Growth Section advises and assists the Pro--ram

Manager in these areas aad gives program direction to functional orgsaizations

on these subjec:ts.

oThe Dyna Socar Progrm Maager also has at his disposal, in addition to the

above activities, the se:rvces of the outly.ng Boein g office representatives

who provide direct liaison with government agencies on an expedited basis.

* NO. r
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4In siaz-y, the several elements of the Dyna Soar Program Management Office

L-described above consitute a strong, cohesive management team vtich provides

& responsive focal point of contact within Boeing for c.l elements of the

Air Force and Associate Contractors concerned with the Dyna Soar Program.

It operates to integrate the activities of alU Boeing organmizations working

• a Dym Soar and to assure over-al coordination of Boeing activities with

L • those of subcontractors, Associate Contractors and al. U. S. Government

agencies involved in the Dym Soar Program.

1.
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UCTIONAL ORGA=lZTIONS

Within each functional line department in the Aero-Space Divisionj, a Dyna

Soar organization has been designated. Each of these organizations receive

odministrative and functional policy direction from its respective func-

tional department head; however., program direction is provided to each

organization by the Dyna Soar Program Manager. The efforts of all such

organizations are coordinated within the Boeing complex under the general

direction of the Dyna Soar Program Manager, The major functional organiza-

tions which have been established to accomplish the Dyna Soar Program are

listed below with a brief description of their function.

1. Egineering

The Dyna Soar Engineering Project is managed by Mr. J. a.Goldie who

Wis assisted by Mr. R.Rn o Rotelli. The following t eo-gineering Project

S* Sections have been established to direct the Dyna Soar engineering

efforts:

SystemseAnalysis and Military Applications

System Requirements and h ntrgration

Glider Design

Booster

Ground Support Syst1-em.
Electronics and Guidance

Life Sciences Support

HEMS Payload

S 'Engineering Operations

0

SAC 1546 L-13

N.D2-50'97

PAGE 1.0-13
wa 70o0

i' •heDyn oar E ginerng I Drjc is TaaKe yM.J .Gll h



7he functions of the Project Organi7rtian include system design and

development testing as well as program direction of the following

engineering support organizations:

Staff Egineer

Structures Technology

Flight Technology

Esics Technology

Systems Test

Customer Service

Cost and Schedules

This organization also provides assistance to the Dyna Soar Program

Manager in establishing engineering policy and plans, and in reporting

technical progress.

2. Contract Admin-istration

T0 he Dyna Soar Contract Admiuistration Section is wsnaged by Mr. N. B.

Loomis. Its function includes: (1.) negotiation and administration of

the Dyna Soar System Contract; (2) interpretation of contractual

requirements and conditions; (3) release and control of work author-

izations within Boeing; (4) coordinatior, of the use of government

property and bailed items; (5) surveillance of program activitic.; to

assure compliance with contract requirements and; (6) submittal to

the Air Force of data and reports required by contract and other

evidence of completion of contractual obligations.

3. Manufacturing

The Dyna Soar Manufacturing Section Is managed by Mr. L. B. Barlow.

Its primary responsibility is to accomplish on schedule conversion

of engineering releases into hardware in a minimum of flow time and

B4. AC 1546L.Mle R.No. _.-569.
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at a minimum cost. Its functions incl'lae: (1) Assistance to the

S• 
.Prog M M nager in the establisbment of manufa& -, riu ý policies and

plans; (2) smwveilla-ce over the execution of the manufactur-_rmg

Posexam end status reports to the Progr-m &-rager; (3) analysis of

the design to assure design producibility and that manufacturing

capability is available when requi±,ed; (4) direction of the fabrica-

tan of all parts and tools; and (5) analzwsis of the mnufacturing

capability of -otential sources of procurement to assist in the

selection of subcontractors.

1. tMateriel

Te Procurement Section is under the direction of J.!. J. E. Mathiasen.

The Orinary responsibi-ity of this section is to procure all

materIals, 2arts, e•a.:ment, subsystems, subcontract vork, etc., as

required to satizfy the quality, cost and scheduile requirenants, of

the Dyna Soar Pro-.Srn Its functions inclzde:. (1) Assistance t43

the Pros= Manam-er in, mae-or-buy decisions; (2) direction to, source

gevaMLation boards annd sur-ey teams in the analysis of the ckpabilities

of potential sources of po.-cuement; (3) deel•opment of plans and

policies re.ým-din.- subcontracts and detailed procurement activities

required to falf il the subcontract plan; (4) ne3otiation, manage-

ment and control of all ma.-or subcontracts and; (5) provision of a

focal, point for all for-mal contact between the I'ro•-sm •aag•er or

other Boeing orGanizations and pros-ective or actual subcontractors.

5. 'Pinnce

!( Te tDyna Soar Finance Section is managed by Mr. L. B. 1dford. Its

primry task is to develop and provide cost and other financi!l data

C) Ok- to the ?rozr:m for the purpose of establishing contract price

1 AC 1546 L133
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a&M for the control and accountability of program costs. The functions

of this section are: (1) preparation of cost studies, incl=ding fiscal

7.ar funding estimates for the Program Manager; (2) development of cost

data to be used by Contract Administration in negotiating prime contracts;

(3.) assistfe to the Procurement Section in the establLshwent of costs

for the york assigned to subcontractors and; (4) integration of all cost

zeporting activities required for the program.

6. racilities

The Dyns Soar Facilities Section is directed by Mr. E. W. Reischl. The

Section is responsible for the inteE~ation of facility activities by the

contractor, associate contractor(s), subcontractors, and test base agencies

as well as directing and coordinating all contractor facility activities.

Its functions include: (I) formulation of policies end plans related to

the provisioning and implementation of ney facilities and major rearrange-

umerts of existing facilities to accplish program objectives; (2)assur-

Ing that program plans are consistent with. facility capabilities and

oppatible with Air Force facility policies; (3) providing technical data

and status information regarding facilities activit2.-3, and (4) coordina-

tion with other facility sections (i.e., engineering operations, etc.)

to carry out Dyna Soar facility plans.

7. Quality Control

The Dyna Soar Quality Control Section is directed by Mr. J. P. Tronquet.

It has the primary responsibility of assurivg that the product conforms

to drawings, specifications and established standards of quality

tbroughout all phases omanufacturing and test. The Section's major

f
SA IEIN" NO. L2 .5•97
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t=mtionz are: (1) coordination vith Mgineering regarding quality

ass'=nce d=tns deoizn, z'abrication and test; (2) maintenace of

amonmtability recar•- of (•ality activities and decisions upon which

eceptanc-i of items or o-'ruetions is based; (3) coordination and

contmi-to prevent., correct and preclAde repetition of diservenies

In the product; (4) acicwlation of reliability data as required for

inl eering; (5) maintena-ce of a system for calibration and certifi-

eanen of all meas u.ent and test equikment end confguration con-

trol of such euipt.ent; (6) onitaring of the quality of vendor end.

subcontractor products end reporting• of discreAncies to establish

vendor/subcontractor -el'ability status; (7) periodic su-veys of the

se.t•ities of supportingQ zality,• Control or&-anIzatins to assure

cGmplin1nee with established procedures and processes; and (3) pre-pea-

tion of quality Control prot-ess and status reports for the Dyna.

Soar ?rogrsm esna~er.

I
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Z=.ABILITY

The VDne Soar Reliability and Safety Organization within the Boeing Aero-

Space Division consists of multiple integrated elements.

In addition to the Reliability and Safety Program Manager, each functional

department (Engineering, Manufacturings Quality Controls and Materiel etc.)

has a Dyne Soar Reliability representative. The Reliability and Safety

Manager coordinates the various departmental efforts to assure timely task

accomplishment.

1. The Dyna Soar Engineering Reliability representatives reporting to the

Dyna Soar Engineering Senior Project Engineer, is responsible for the

accomplishment of those elements of the Reliability progran associated

with design, development, and testing of the system. He establishes

"the detail schedule and requirements for activities such as failure analy-

sis and design reviews and follows up to assure their timely accomplish-

ment. He coordinates with the development test planners to assure

adequacy of the program for providing necessary reliability data. 'With

the support of the Aero-Space Division Design Assurance Section, he pro-

vides for centralized data collection and approved parts lists to assist

the designer in the accomplishment of failure (reliability and safety)

I analyses and design reviews.

He also initiates training programs, as necessary, to indoctrinate

oengneering management and personnel in the methods of design and test to

achieve Dyna Soar reliability and safety requirements at a minim=u cost.

Additional engineering reliability and safety efforts are provided by

reliability specialists in the engineering staffs.

VSAC 1546 1K3
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The design and test engineers are responsible for adequate considers-

tion of reliability and safety in their efforts. In particular, it in

the responsibility of the design engineer, with advice and assistance

from reliability specialists, to accomplish the required reliability and

safety failure e&alyses, and control failure recurrence by design changes.

te

2. The Manufacturing reliability representative is responsible for review

of productf.on procedure doconentation, for failure recurrence control

by production changes, for keeping program and engineering management

aware of potential problems and for the training of manufacturing person-

nel to realize the importance of their role in prod.acing a safe and reli-

able system.

3. The Quality Control reliability representative is responsible for

coordinating the program reliability objectimes and their means of achieve-

Kent with all affected ýuality Control organizations, He assures the

Quality Control Department's compliance, with program reliability require-

ments and eitablishes *. adequate failure reporting. He recommends train-

ing of Quality personnel to emphasize the primary importance of relia-

bility.

The Materiel reliability representative assures adequate consideration 3f

reliability and safety requirements in the selection of subcontrac:3rs -ind

vendors, specification of reliability requirements in subcontracts ar.n

assists the Program Reliability Manager in monitoring compliance with

reliability program requirements. Under the direction of the Program

Reliability Manager and with the assistance of the EnAintin ring and

() .Quality Control Representative, he oonducts evaluation surveys of the

SAC 136 L4R3

PAOI .0- 19 X+00.CONFIDENTIAL



vGNPDE-NTP-AL

reliability programs of prospective subcontractors, and provides guidance

lto them on the requirement4 of the Dyna Soar Program.

'SPECIA•L•ZED SUPPORT ORGANIZATIONS

To facilitate carrying out the policy and direction established by the Dyna

Soar Program Manager any of the above representatives may enlist the support of

specialized staff groups and organizations such as the Boeing Scientific

Research Laboratories, Mathematical Service Organizations, etc.

• NFIDENTIALAI ,o 1.0-20 -)

1.*O I



GONFIJENT IAL
SAOC= CM:G IA M MOGA!•RX4 MA.AGM.T mrAI-ZATIanS

!T e Progam Manaagmerct ft-Palza Ms of MWe Martin C•aW, Associate Con.

tractor for the booster and the AeroJet-General. Corporatiu, Associate Con.

tractor for the booster engines, are described beloy. ij lar.organizati(M

1A•s Mrvplio ±ill-be added to thLs section -as ad•itional asociatezeontractors

MAEMl PROGITAM IMAM WT Af-IZA7='IOM

SIThe management of a space booster progrm utilizes very nearly all of the

ftmctions and operations of a major Weapon System Contractor.

These diverse activities can become fully effective only when they are welded

Into a sincle-purpose team. The Martin Cop•pny has accopplished this through

the Progem Manager concept, which it introduced in 1953.

The DWa Soar Program Maager is given the resources and dollars required to

carry out his responsibility for the program. He has the authority delegated

by the Board of Directors. through the Vice President and General Manager, to

cmit the CacpaV and is, in effect, the general manager of a copany wi•ith-i

the Company. .(See P~ge 22.)

The Progrem Mnaser and his directly assigned team managers issue &U. directives

describing:

mhat.

For how Much.

Func-tional, team Maners are indirectly assigned to the Progra , Manager and., by

application of the " tranzform directives into tiaished work.

All teams miagers, whether direct or indirect, are concerned o.ly with Dy..

Soar., and they are Physicall', located. in area of the Ma.rtin-Baltimore Magi-
SAC 1544 L.R0
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asoing Balid~nst specifcally allocated to this pmg=*'

=Ui breakdown of directly and indirectly assiged, tem managers is a

toug~tful applicatico of many years of experience that has resulted in

ththoroue ' practical balance of the best features of the strict

Wroject-type organization and the functional-type organization. Me

functional organIzation supplies continuity in personal administration

and technical developtnent. The direct line provides for unity in control

and direction. Together they provide stability and flexibility.

Contracts Fanager

b ae basis for all work accomplished is the contract vrith its attendant

Ittements of work and specifications. The prime responsibility of the

Dyna Soar Contracts !uanaer is to interpret this contract and to define

th, Vork to be done by functional Dyna Soar Managers and other Martin

DIvIsions. Te Contracts Manager must, therefore, maintain a clos&

U aLso with custor personnel to negotiate work items, statements of

Vork, specifications, terms and conditions and legal considerations

that are mutually understood and acceptable.

The Program Contracts Danager, who reports directly to the Program

Manager, accomplishes these tasks with the assistance of a staff

cosisting of a Contracts Technical Requirements Manager for specifi-

cations and required Assistant Contracts Managers, and Technicians. In

addlition, he is advised by the Director of Contracts and Planning (on

the Vice President and General Mmaer'ls Staff) and legal representatives.

Mhus, the Contracts Iaager will define the "what".

7FACIAL IMAIGE

Ow Program Financial Mnager performs Program pricing, contract negotiation

7) of price and financial terms, manpower projectioa aad control, cost control,

G AC 15" t-23
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financial status reporting and general liaison with the Martin-Baltimore

71nsnre Department. The financial implications of all program decisions

nd performance are reviewed ty the Prog= Finance Manager, and he

z4vises the Dyna Soar Proam Manager and the Division General Manager's

Mtff of the recoruendations resulting from such reviews.

Te Proran Finance Manager is assisted in fulfilling his function by a

staff of skilled and experienced estimatorss idstrial engineers and

accoxztante. In addition to this group under his direet control, he

receives assistance from the Director of the Pinance Division and his

entire staff. Support prograns involving Martin-Denver and Bar in-Cocoa

vill assig specific financial representation at their facilities to

provide appropriate emphasis on the Dyna Soar Program. These representa-

t±ves provide the Finance Manager with such estimating and control data

'necessary to enable him to monitor the financial progress at these other

.t +Martina Divisions. The Finance Maagr wil define "hoy muc1"._

The Dyna Soar Planning Manager is the originator and controller of the

gram Master Plan and Phasing Chart and the multitude of implementing

Sphasing charts. He coordina es. closely with the customer, the system

contractor and associate contractors. He schedules the work of each of

the Martin functional team managers an well as supporting Divisions. Any

schedule incommatibilities are resolved by him to assure the smooth and

timely performance of the total effort. He detects all deviations from

the established plan end reports to the Program Hazager action taken or

required.

On Planning Manager reports directly to the Prog:=Ihnager and can draw

an the resources of the Director of Contracts and Planning on the Vice

I president and General Msnager's staff for assistance.
.AC h I S" M . .-
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TECOilICAL DMECTOR

The success or failure of a space program is, to a great degee, dependent

Q=o the quantity and, quality of its engineering effort. Engineering respon.w
VIsibility am the Dyna Soar Booster Program is vested in the Technical Director.

As the title irplies, the Technical Director is more than a project enagieer.

All, of the engineers performing direct work on the progrm report to him, not

thzough a technical department chief, but directly to him, so that technical

decisions, as ve.ll as engineering mflmgemnt, are his responsibilities. Ee

=jst be satisfied that the booster design is sound, and the fact that a man

viii be aboard underscores this responsibillty even deeper. He reports to

the Director of Weapon System Euglneer.ig directly and indirectly to the

Progrm Manager. He Is assisted by a staff of Assistant Technical Directors,

each of vhon is responsible for a technical portion of the total effort. A2l1

Indirect Engineering support perf-orm their york under the guidance of this

4 Engineeing team.

Manufacturing MLnager

Te Dyna Soar 4anufacturing tanager is responsible for everything on Dyna Soar

Program that is manufactured by any segment of The Martin Company. He has

the responsibilit-y for p.roducing. the article described by Engineering. Also

mder his direct control are the assembly and production verification tests.

Reporting indirectly to him are detail fabrication, tooling., production

planning and the manufacturing york of other Martin Plants (controlled and

directed by the Dyna, Soar .Manaufacturing .anager when vorking on Djua So.•).

He Is responsible for setting up and controlling a manufacturing schedule and

cost control plan consistent vith the Master Phazing Chart and the budget

Issued to him by the Finnce Manager. He is assisted by his -ersonal

" staff and reports directly to the Director of Manufacturing and in-.

Iz 10 9AC 1346 t33
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drectly to the Dyn Sow Progr=a Manager.

q~ta PROGRAO 1%.'17AM

Each successive large booster or ICE24 firing brings into sharper focus the

*xtreznely sensitive part played by Quality Assurance. The most carefully

designed product can be transformed into a catastrophic failbre by the

sightest -a ar -104mg oversight. It Is the duty of the

QUlty Propram Manager to ensure that every detail and operati= is

The administration of the Dyna Soar Quality Assurance and 3eliability

Program is the responsibility of th Qulity Program Manager. Be bas

established four ma~or sections to accompxLish this task:

2hee quality Pla•n•nin Section perf'or"•s s•tLunstrative planni

and, coordination.

The Quality R.neering Section provides technical assistance.

M e Quality Reliability Section is the Dyna Soar reliability

administrator.

The quality Measurement Section is generally the Dyna Soar

inspector.

7he Quality Progr-e 'a:eger reports directly to the Director of Weapon System

quality and. indirectly to the Dyna Soar Program .aage-.

OISTIM C SUP"PORT Ai•A•'kG-'

The Dyna Soar t3gistic Support M.n-•r is res=asible, directly to the Director

of logistic Support and inlirectly to the flya Soar Progrpw Manager, for provid-

Ing the support vhich vill assure the nA-Yin operatlca.l effectiveness of the

delivered product. His effort Is divided into three main areas:

Technical. Publcations.

Tr•aining and Techaical Support.

AC 1$44 t.R3
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N!t dal support is general1 that area of support vbIch assures proper speres

- uport, prvides on-site modification kits or rep ment and maintains a

•; 0 ?•abiemy- e . Technical Publications provides timely field pub-

lications and instruction. Training and Technical Support win be principally

capposed specialized Martin training and customer familiarization.

Prum Program Manager is responsible for all procuremenw actiW-.ty on

the Program. In this capacity, he reports directly to the Director of Material

and Procurement and indirectly to the Dyna Soar Program M aer. Be maintains

smrveillance over all #vcurement effort on the Program, including the pu•chase

of materials, services, supplies, major components and subassemblies vithin the

established prices, specifications and delivery schedule s.

CUSME.R MUIR"M"TS MAI1AGE

Me Customer Requirements IIanager maintains close liaison with all phases of

the customer's Dyna Soar activity, in order to assure that Air Force require.

me=to ame properly anticipated in terms of both current york and future needs.

Be reports directly to the Director of Customer Requirements (Vice President.

Vzd General Manager's staff) and indirecl- to the Dyna Soar program 14anzaer.

Znizatilon

Program Reliability Control Team. The Dyna Soar ProgrwA Manager is responsible

for" Wb~n'stering the Dyna Soar Re].sbility !.•maneent prora through the

Heliab•llty Control Team. The P~rogam Reliability ftdni~strtox: acts for the

Progm Manger as chairman of the Dyna Soar Re-abil-ty Control Team (F-Lza 28

MI this capacity, be will be responsible for the adequacy and execution of the

Bell•IIty prramthroug the members of the Reliability Contrl Team.

Bach team member will be responsible for planning and orgiaizing the
S•'• reliability effort of bis resp-ctive department and shall:

' .,~,CONFIDENTIAL-
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Auss that each of hig eebnna reliability tasks is

~. Vcmdred tarough, to completi= by means of the 1nd.1cated

i C coamtrol method. These tasks are su~w1zed in the

L .utlin Reliability Manage~ment (MRM) Progran outlined

In Section. G of this chapter.

[ k~nS to the attention. of the Control Teas all reliability

"iobew affecting his department.

~ AC1546-33AGA 1. 0-29
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AEROJET PROGRAM ORGANIZATIC,' 1,AND MANAGEM.ENT

"At the Aerojet-General Corporation, emphasis is placed not only upon competent

technical personnel to fulfill propulsion assignments but equally upon their

organization into efficient, integrated project teams.

Separate administrative units, organized by engineering specialty, form the

core of Aerojet's management policies. Specially established project teams,

in turn, coordinate their effort with that of established departments. A

flexibility in approach is maintained as ee'h unit, either newly formed ori' /

already established, brings to a particular task the special experience and

the specific engineering knowledge gathered from earlier programs.

The Liquid Rocket Plant at Sacramento was eatablished in 1955 as the center

for much of Aerojet liquid propellant research, development, and production.

Although corporate headquarters are located in Azusa, a nuxe-_.r of corporate

S 0 officers are assigned to Sacramento to assure continuity of engineering and

administrative effort.

SLIQUID R0C•_:PLX2. ORGANAIZT=I .":

"While the Aerojet-General Corporation is currentlq eng-agd in several
5'

"large propulsion programs, the smaller program is never permittd to suffer

delay or mitigation of effort. Priorities may necessarily differ from

program to program, but thei administrative organization, as shown on page 31

allows each program manager direct access to top-level management and thus

grants him the ability to secure decisions rapidly. Immediate attention is

given by management to such problems and work requirements.

SAC is"4 t13
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2he Dyna Soar program, for example, will be directed by a manager who

S'reports directly to the manager of the Engineering and Research Division. In

this way, the project will rank equally with similar project* underway at the

I £ Liquid Rocket Plant.

Definition and accociplishment of design and performance objectives are

but two of the responsibilities of the program manager. The meeting of program

objectives also resides with the manager. Likewise, he is responsible for

balancing accomplishments with program goals and for the constant monitoring

of engineerirg effort to assure rapid and prompt achievement of all scheduled

tasks. In addition, he directs all phases of program control, including fiscal

* reporting, fiscal monitoring, planning,, and contract requirement reporting.
II

ING12MMLNG, 2AND RESEAR DTVIS.Lui4 ORANIZATION.

In the Engineering and Research Division, as throughout the Liquid

4) Rocket. Plant, existing departments will serve as support for the Dyna Soar

program. Page 35 illustrates the organization of the division and the

relation of the program to existing departments.

The program manager is authorized to direct the efforts of several

departments toward solution of any prcblems that might arise. Coordination of

the activities of the various departments and the program by the manager

guarantees everyday broad engineering capability. System and component design,

fabrication, testing, and design changes are also witlin the province of the

manager who is authorized to call upon. other departments to assist him in

these duties.

PROGRAM MAAC•'=VGE ORGANIATIO ""

Within the program itself, an organization similar to that of the Liquid

PAGE 1. 0-32 ",-CONFIDENTIAL
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Rocket Plant will be established. Page 33 depicts the program management

0 Qorganization&

Responsibility for direction of the program rests with the program

manager who also coordinates the activities of supporting groups as they

pertain to tme Wogram. "Established departments support the program to ensure

maximum effort and the full assignment of Aerojet technical and administrative

experience,

LUison between tne procuring agencies, the associate contractors, and

Aerojet is established by the program manager and his staff.. Each of the

administrative units within the program possesses sufficient independence to

complete its assignment without delay; over-all control, however, is retained

by the program manager.

* "" CON'TRACT AMM MI0 .... "- "

As part of the Liquid Rocket Plant administrative procedures, a contract

coordinator is assigned immediately upon award of the contract. His duties

encompass all contractual aspects of the project. All work orders are issued

by the coordinator, who also determines that budgets are established and

maintained on a current basis. Once a budet is prepared, it is subject to

rigorous examination by management and the budget control section.

Working closely with the program manager, the coordinator continually

monitors the operations of the program to assure that all requirements -f the

contract are met according to schedule. The coordinator serves also to acprise

management of the financial and performance status of the program.

Before work is begun on the contract, a review committee is appointed

by the manager of the Engineering and Eesearch Division to vjtablish planst

UIAC 1S44t.e3t M C I O t 1. o .
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budgeta, and cost controls. The contract coordinator participates in the work

) of the committee with the program manager, accounting personnel, and represen-

tatives of the departments and divisions which will participate in the program.

Quali4y caontrol at Aerojet has played an important role in the success

of the corporation and of its products. While the individual departments are

not relieved of the responsibility of maintaining high quality, the Quality

Control Division establishes standards and continually monitors Aerojet projects

to assure customer satisfaction.

Some of the ways in which this is accomplished:

1. Vendors are evaluated in tet.ms of quality and their ability to

provide products promptly and at minimum cost.

2. Sampling procedures and a historical file indicating the past

records of vendors provide a continuing inspection procedure.

3. Continuous sampling of the performance and reliability of Aerojet

products provides a continuous record and thus a program of product improvement.

HATIAL DIVISION ... N

The Material Division controls all subcontracting activities of the

Aerojet-General Corporation. Procu-ement, purchase, and fabrication of

materials, as well as their receiving, storage, and handling are the major

responsibilities of the division.

Where experience shows their desirability, new methods are ins:alled

to simplify procurement procedures, mechanize records, and reduce costs. In

addition, the Material Division maintains stores of commonly used materials

throughout the Aerojet plants to meet emergency needs that might arise. The

'p Ac " '040- D2-5697
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division's inventory control system alao provides current information on the

availability of supplies to prevent untimely depletion.

Dyna Soar program personnel will be drawn from a newly organized depart-

ment, established specifically within the Engineering and Research: Division for

direction of the program, and other Liquid Rocket Plant departments and divisions

Experienced personnel thus will be temporarily assigned to the project for a

qparticular tazk.or to solve a particular problem.

I
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CONFIDENTIAL

DYNA SOAR STEP I PROGRAM

GROUND RULES

The following ground rules were used in developing the Dyna Soar

(3tep I) Program:

A. General

1. Approach

An R&D System approach is assumed and requirements

unique to weapon systems shall not be included.

2. Insurance Programs

Insurance or back-up programs should be held to a minimum

and shall be terminated at the earliest possible date.

3. Deferment of Contingency Costs

Assume that a minimum but a sufficient number of first-pro-

cess developments or teots are made to furnish enough data

for the establishment of an acceptable technical confidence

reliability level consistent with the overall system require-

ments.
,4. _Safety

System design shall provide inherent pilot safety.
S. Reliability

The reliability of the Dyna Soar (Step I) System shall be as

follows:
Pre-launch checkout and countdown - 9501% and Flight - 8576.

6. Man-Rating

Man-rating requirements of Dyna-Soar Step I vehicle shall

be in accordance with approved reliability and safety criteria

as determined by the Trade Studies. Man-rating requirements

for booster shall be as currently established and will include

a reliable malfunction detection system.

7. Contractors

a. Glider & System Boeing - System Contractor

b. Booster Martin - Assoc. Contractor

c. Boost Engines Aerojet - Assoc. Contractor

d. Primary Inertial
Guidance ** - Assoc. Contractor

e. Communications ** - Assoc. Contractor

f. Qoster Guidance - Assoc. Contractor

MC $413 * To be determined N .o. DZ-5697
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A. GENERAL (Cont.)

S. GFAE

, JThe AR-Z acceleration engines will be manufactured by

Rocketdyne. Other propulsion units will not be GFAE but. will.be

furnished by Boeing.

9. CTCI's

GTCI's will be separate at Baltimore ,nd Seattle - Booster and

Glider respectively.

10. Static Proof Tests

Static proof tests shall not bs conducted on the booster-glider
combination.

!1U. Mockup and D EZ,1 9

Mockup inspection and DEI's will be held in Seattle.
B. GLIDER

1. The Step I Glider shall be readily adaptable, with minor

modification, to the Step IIA Program.

. 0ao.-Aroun~d Capability

SNo landing go-around capability shall be designed into the Step I

Glider but the design shall be capable of accepting a glide

stretching landing engine at the expense of the payload.
3 . EScape System

The escape system shall provide escape from malfunctions with

the modified ICBM system during boost phase of flight and any

subsequent phases of flight.

'4. Glider/Booster Testing

a. Assume Glider/Booster compatibility and dynamic testing

to be accomplished at Martin-Baltimore using ground test

glider provided for that purpose. Subsequent gliders will

not be tested in Baltimore but will be checked out with the

2 ' booster at AMR. Final test site to be determined by

"Optimum Glider/Booster Test Program Trade Study".

b. The ground test glider will be returned to Seattle for

continuing engineering work after the compatibility tests

are completed.

"S C 1544 W UN 
. 3 .5 9
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[ B. GLIDER (Cont.)

5. Vehicle Renovation

a. The first post hypersonic flight refurbishing will require

the glider to be stripped of all sub-systems. The degree

of equipment removal from subsequent gliders will be

based on previous refurbishing experience, with minimum
v emevl -an idajac t ive.

b. Assume glider refurbishing without major instrumentation

or subsystem changes.

c. All refurbishing of glider will be acz-omplished at Seattle.

"d. Glider refurbish flow time is 6L months (shoot to reshoot).

6. Capsules

The design and manufacture of the escape capsules will be

accomplished by the Boeing Airplane Company. The capsule

development and qualification test program will be based on

ten (10) escape capsules. The above plans may change upon

resolution of Trade Studies.

C. BOOSTER

1. Configuration

The booster shall be a modified version of the SM68 Titan ICBM.
2. SM 68 Program

There is to be no interference with the :SM 68 Titan program (a).

D. SUPPORT

1. Pilot Ground Crew Training

a. Plan a pilot training program for contractor, USAF. and

NASA pilots.

* b. Assume that the Air Force has a simulator for pilot training.

c. No ground crew training will be prowded.

S2. OCAMA Support

a. OCAMA support shall be limited to providing standard GFE

activities.

b. Boeing will handle spares for test systems.

c. Minimum service experience shall be recorded fcr OCAMA.

3. Glider Transportation

Gliders are to be transported by Air Force C-124's provided

and operated by the government.

A 1•t. ....... No. DZ-5697
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D. SUPPORT (Cont.)

4. Booster Transportation
Booster are to be transported by A. F. C. -133 provided and

"opearated by the government.

S. Support Aircraft

a. Modification of one B-52 only shall be provided out of Dyna

Soar Funds.

I. 1igh performance and other support aircraft will be furnished
by government.

€. The B-52 and other AFFTC & AMR support aircraft will be

maintained and operated by the USAF.

d. AWF-106B support aircraft will be bailed to BAC.

E. FACILITIES

1. Pads

a. One modified launch pad with two holes and a modified block-

Jiouse are to be provided at AMR.

b. Lcunch complex is to be available April, 1962

2. Communication

a. Range facilities may be planned to provide voice communica-

V tion less than 1000 of the time.

4•) b. Experimental super high frequency equipment is required.

c. Air Force ground radio guidance system expected to be in
existence at AMR, will be assumed satisfactory and avail-

able.

3. Tracking

Existing down range, tracking stations shall be used where re-

quired and any additional down range tracking stations are to

be provided by the government.

4. Denver

No Dyna Soar compatibility testing is planned at Denver.

5. Linding Sites

There shall be three down range landing strips 8, 000 ft. by 150 ft.

6. AFFTC AFMTC and Down Range

Maximum use of existing facilities, with only minor modifications,

at AFTC, AFMTC and Down Range will be provided.
0. GROUND SUPPORT EQUIPMENT

1. Ground support equipment shall be designed where possible so

that a single configuration will satisfy the needs of assembly, pre-
fl|ght •nd ir•Intpn~n~e.~\ IAC 130 t-13
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0. GROUND SUPPORT EQUIPMENT (Cont.)

- 2. Utilize the optimum combination of automatic checkout equip-

ment and skilled personnel consistent with low cost, program

timing, and confidence level.

ii

p
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SYSTEM DESCRIPTION

AIR VEHICLE SYSTEM DESCRIPTION

The Dyna Soar Step I Air Vehicle, with a lift off weight of approximately

241,500 pounds, is composed of a piloted glider, a glider to booster

transition section, and a two stage booster adapted from the boost sys-

tem of the Titan SM-68 ICBM. The over all length is 116 feet, 4. 5 inches.

The air vehicle system described in this section will be refined by contin-

ued study, design and development. A specific design refinement period

is planned which culminates in an air vehicle and DS-I system config tra-

tion fix by February 26, 1961. Typical design refinement objectives are:

1. Improve temperature safety margins.

2. Simplify and improve reliability of the escape system.

3. Reduce the use of molybdenum and other exotic materials.

4. Refine stability and control characteristics.

S. Refine the glider design for the effects of thermal distortion.

.. Reduce communication problems caused by local environments.

Of particular concern during the design refinement period of the glider ib
the need for improvement of the stability and control characteristics at

hypersonic speeds. It Is desirable to minimize the shift in aerodynamic

center from transonic to subsonic speeds so that static stability exists

throughout the speed range. Two methods under study for reducing aero-

dynamic shift are use of retractable wing tip extensions and vertical fins

with dihedral. Other investigations include fillets at the body-wing inter-

section, body contour and wing cambers, elevon planform and hinge line

sweep variations, and rudder deflection. All of these variables will be

investigated analytically in conjunction with wind tunnel programs. The
final configuration selection will be based on aerodynamic performance,
structural requirements, subsystem configuration, over all weight, re-

liability, cost, and technical confidence.

Due to the research nature of the Dyna Soar Step I Program it is not pos-
sible to precisely specify all of the air vehicle system parameters. The

data presented are the latest available and will be refined throughout the

design refinement time period.

BAC 1546 L-10
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Each stage of the booster contains a liquid bi-propellant power plant, pro-

pellant tankage znd pressurization system. The Stage I propellant is LOZ

oxidizer and RP-1 fuel aud is supplied to the engine pumps from the helium

gas pressurised propellant tanks. The power plant is an XLR87-AJ-3

Aerojet General bi-prope.ant turbo-pump fed rocket engine, rated at

300, 000 pounds thrust at sea level. Two identical thrust chamber assemb-

if-s are utilized. Variations from the Stage I Titan booster for the Dyna

Soar are as follows: Prevalvcs must be added in the main fuel and LO2

between propellant tanks and the main pump inlet; in addition, stabilizing

fins and necessary structural revision for increased loads must be pro-

vided. The exposed fin area in the pitch plane is 438 square feet, and in

the yaw plane, 175 square feet.

The Stage II propellant also is LO oxidizer and RP-1 as noted in Stage I.

The power plant is an XLR-91-AJ-3 Aerojet General Vi-propellant turbo-

pump fed rocket engine, rated at 80, 000 pounds thrust at standard condi-

tions corresponding to 250, 000 feet pressure altitude. Variations from

the Stage I Titan SM-68 booster will be as follows: An increase iu the

helium pressurization gas capacity is required as well as possible rede-
sign of the Verni -r equipment; addition of pre-valves in the fuel and LO2

lines between the propellant tanks and the main pump inlets will be re-

quired as well as structural revisions for increased loads.

The booster interstage structure will require modification and will be

lengthened 27- inches to allow "fire-in-the-hole" staging.

The objective of the booster refinement studies is to determine the struct-

ural modification and redesign required for the Titan SM-68 Series J

booster to meet the Step I program requirements.

The changes associatetd with the fire-in-the-hole technique present several

problems at this timee; poor dove-tailing of the Stage I shutdown and Stage

Z thrust buildup, addition of blast door. to the interstage and changing

interstage design. Methods under study to alleviate the engine problem

include spreading out the Stage I thrust decay characteristics, change

the engine jacket from dry to wet and a fixed position for the gas genera-

tor shuttle valve.

The transition section is the extension of the aft glider fuselage which pro-

$ !vides structural and aerodynamic continuity between the glider and booster.

* IAC 15" Lft3
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The transition section also serves as a container for the separation en-

Sine and various boost and orbital equipment, as well as the subsystem

interconnects between the glider and the booster. Included are the mech-

anisms for a two plane separation system which first separates the com-

bined glider and tranfition section from the booster and later separates

the glider from the transition section.

Basic guidance of the air vehicle during boost is provided by an inertial

navigation system located in the glider with radio guidance backup in the

transition section. The inertial navigation system provides guidance dur-

ing the remainder of the flight regime except during landing which normally

will be accomplished by the pilot as a manual operation.

The glider selected for the Step I Program is a. low wing, delta planform,

piloted (one man) vehicle with approximately 330 square feet of wing area,

a ground launch weight of approximately 9. 300 pounds and a re-entry weight

of about 9, 200 pounds. The over all length of the glider is 35 feet, '1. 8

inches.

Until the completion of the Escape and the Cooled Volume trade studies the

current glider configuration as reported in DZ-6909 consists of two (2) maj-

3 or components. The forward 15 feet makes up the escape capsule, which

may be separated at any point in the flilgit path returbing to earth as a

stable unit, and the aft portion which c,ntains all glider equipment except

that which functionally must be forward or that which the pilot needs dur-

ing escape. The equipment container in the aft portion is pressurized and

environmentally controlled and contains all the basic electronic and guid-

ance equipment, the flight test equipment, the accessory power unit, and

the payload.

The glider structure consists of determinate truss work with a covering of

thin-gage corrugation-stiffened skin. The truss work is constructed pri-

marily of Rene '41 nickel base alloy. Insulated skin panels are constructed

of a thin-gage oatter skin of molybdenum attached to a thin-gage corrugated

panel of Rene '41 with insulation material sandwiched between. Uninst-dat-

ad panels utilize Rene '41 outer skins. The landing gear is an all-skid,

uncooled, tr-icycle-type gear utilizing metal "energy strap" shock absor-

bers. Main gear skids are of the high-drag wire brush type while the nose

skid is a low-coefficient-of-friction type.

% SAC 1346 L-43
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The glider is designed to accept with minimum modification, two Rocket-

dyne ARZ-3 liquid rocket engines to accelerate the glider to a Mach num.-

ber of at least 1. 5 and hold for at least 10 seconds after being dropped from

a B-5Z at 40, 000 feet.

The glider secondary power system provides mechanical, hydraulic, elec-

trical, and hot-gx* pneumatic (reaction control) power through use of a hy-

drazine-based monopropellant fuel system and two turbine-driven accessory
power units (APU).

The glider environmental control system consists of two aeparate systems;

one for the pilot's compartment, and one for the equipment compartment.

An open ended system using an expendable cryogenic (liquid) mixture of

oxygen and nitrogen provides pressurization, ventilation, some cooling

and a breathable atmosphere for the pilot's compartment. The primary

heat sink for internal heat loads is expendable \, ,.ter. The pilot's compart-

ment walls are protected from aerodynamic heat by use of water wicking:

panels.attached to the outer surface of the pressure wall. A redundant

atmosphere supply is provided for cooling, pressurization, and a breath-

able atmosphere for escape system operation. The equipment compart-

"ment environmental control system provides cooling and pressurization

through use of expendable water and cryogenic nitrogen. Equipment mount-

ed outside pressurized compartments is protected from aerodynamic heat

through use of the water wicking principle.

Glider control is derived from aerodynamic control surfaces for flight

within the sensible atmosphere. A reaction control system is provided

for flight outside the sensible atmosphere. Stability augmentation pro-

vides the glider with flying qualities desired by the pilot. Because of the

wide range of flight conditions encounter-!,d, self-ada2Aive servos are used.

Control of flight is exercised through a side-stick controller which operates

the glider aerodynamic controls, the glider reaction controls and the es-

cape capsule reaction controls after separation.

The glider communications system is designed to establish a voice and•

data link between the vehicle and ground stations within 600 n.m. radius,

to provide range safety signals to pertinent e'quipments and displays with-

in the vehicle and radiate electro-magnetic signals for rescue operations

if required on termination of flight. The glider test data acquisition sys-

tem collects flight safety data, vehicle performance data, military and

V%• SAC $13 L,0
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scientific data. It conditions the data as required and simultaneously

stores the data on airborne recorders and transmits it to ground receiv-

Ing stations.

The flight safety data equipment contains that equipment necessary for ac-

quisition, recording, and transmission of data for real-time monitoring

of essential vehicle performance parameters. The flight safety data sys-

tem has a capacity of 2 continuous FM and 49 sampled PCM channels. A

tape recorder located in the capsule records the last 8 minutes of this

data prior to cap.Rule separation.IThe payload data equipment contains that equipment necessary for ac-
quisition recording and transmission of vehicle performance, military

and scientific information. This equipment is flexible and may be ex-

panded using growth packages to meet the varying data requirements of

a particular test program. The capacity of this portion of the system is

14 continuous FM channels and from U8 to 955 sampled PCM channels.

The recording time capability is 4 hours.

Fire protection will be achieved not by the installation of one overall sys-

tem designed to suppress fire anywhere, but rather by eliminating the

) - possibility of fire whereever possible. Where the possibility of fire

must be considered, fir protection methods will be integrated into the sys-

tem as feasible and practicable.

On the airdrop glider with the rocket acceleration engine, the fuel system

and the engine will be isolated by suitable barriers from the equipment

compartments, and a specialized fire detection and extinguishing system

will be installed.

All fire protection at the glider design level will be coordinated and mon-

itored by one responsible engineer. In addition, a Fire and Safety Offce

oais being established to maintain surveillance of the fire and safety aspects
•; of the overall Dyne. Soar system.

The cockpit is designed to accommodate a 5 to 75 percentile pilot. Physical
:•: protection requirements for the pilot are provided through use of a full-

body restraint-support system. Thne system can be adjusted by the pilot for

application of restraint for the boost, orbital, re-entry, and escape modes.

ILAC ISO L-23
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The inte'Uigence display consists of inertial flight control, mission man-

agement, aerodynamic flight and subsystem displays.

Two type" of emergency flight procedures are provided for pilot recovery.

These are abort and escape. Abort is defined as the unscheduled departure

from the mission wherein the glider and the pilot are recovered. Escape

is the abandonment of the basic air vehicle, or glider, and descent of the

escape capsule and landing by parachute. Separation from the aft glider

section is by use of a solid propellant rocket located low and aft in the

capiIrle. The capsule is designed for landing on land or water. It is de-

signed to float indefinitely on water and pilot provisions are supplied for

a 72 hour time period.

A destruct system for the vehicle is provided to comply with range safety

requirements. Destruction of the booster is accomplished only after a

time delay which assures safe separation of the escape capsule. After

the boost phase, the piloted gliders have no provisions for destruction.
Unpiloted gliders will carry provisions for destruct after boost.

The abort, escape, and destruct system operation is independent of means
of initiation. While the vehicle is on the pad, the Range Safety Officer or

the pilot can initiate escape. During first or second stage boost, escape

can be initiated by the Range Safety Officer, the pilot, or by automatic
means. The pilot only can initiate escape following the boost phase. Abort

can be initiated by the pilot only. There are no provisions for abort during

first stage boost, except when the vehicle velocity is greater than 5000 fps

(about 80, 000 ft. altitude).

The Ground Support System for Dyna Soar Step I program includes equip-

ment and facilities at the Seattle Systems Integration Laboratory, the

Baltimore Functional Test Area, at AFFTC, AFMTC, the AMR, and

associated tracking and monitoring stations. Problems exist in the areas

of arresting gear for down range landing sites, RF connectors, checkout

and monitor equipment, method of erection of the glider on the booster,

and servicing the glider with several types of liquids (particularly cryo-

genics).

Design development programs have been initiated in the areas of cryogenic

servicing and arresting gear for which models and full-scale tests are

planned. Studies will be made of the requirements established during the

pro-launch checkout and count down.

U% Lc Is46 5L43
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SYSTEM TEST PROGRAM

The Systems Development Test Program objective is to acquire, during the

Step I program, the data necessary to provide confidence in the adequacy

of the piloted Dyna Soar glider for manned global flight. The planning has

been based on a program of success. Early manned flight and the acquisi-

tion of hypersonic flight data applicable to varying vehicle configurations

are also considr-ed primary objectives.

The program is divided into three basic phases. (1) A ground test program

at the systems level; (Z) A flight program involving air launched gliders

at Edwards Air Force Base, and (3) A ground launch test program at the

Atlantic Missile Range.

The first phase, the Ground Test Progra~m, consists of glider subsystem

integration testing at Seattle, glider/booster -ompatibility checks at

Baltimore and glider/booster assembly, test, and launch complex and range

checkout at the AMR.

The second phase, the Air Launch Program at Edwards, involves low speed,
transonic and supersonic flight testing using one glider and one B-52

carrier vehicle. The major objectiVes of this program are to establish
Sthe man-machine relationships during low speed flight and landing prior

to boosted, piloted flights on the AMR. At the completion of the air launch

program, the glider will be re-cycled into the ground launch program.

The third phase, the Ground Launch Program on the AMR, will begin with

unmanned flights for the purpose of proof testing the glider/booster con-

figuration, establishing the airworthiness of the glider in hypersonic

flight and the adequacy of the escape provisions, and will then progress

through a series of piloted flights designed to explore the glider flight

characteristics and capabilities and to obtain hypersonic flight data.

Ten gliders will be used to complete the System Development Test Pro-I

gram: one ground test vehicle, and nine complete flight gliders. The nine

flight gliders will be used for a total of sixteen (16) ground launched

flights. The ground launched flights will include five (5) unmanned and

eleven (U1) manned flights. The ground launch program will be conducted

using one (1) launch pad.

tI
BAC 154 t-13

""2EAMAG O ~DZ-5697

CI FAG'F3.0-7L 0 7 "+~~~ O"NFMENTIAL +o+



1, U fA
After completion of checkout and acceptance in the Glider System Integration

Laboratory at Seattle, the ground test vehicle will be sent to Baltimore

Q for use in system integration, dynamic testing and compatibility testing

with the booster and associated ground support equipment. The ground

test vehicle will be returned to the System Integration Laboratory at

Seattle for sustaining engineering tests.

The second glider produced is scheduled for a four month series of site

activation operations and booster/glider captive firings on the pad at the

AMR prior to being refurbished and re-cycled for use in the unmanned

ground launch program.

The third glider is programmed for the air launch program at Edwards.

The fourth glider is the first ground launch glider. The fifth glider will

Sbe used in the System Integration Laboratory for glider systems integra-

tion and dynamics testing until it is needed for the manned ground laurch

program.

Of the sixteen flights programmed for ground launch, the five unmanned

flights will be launched at a rate of one every two months. The eleven

piloted flights will utilize four gliders which will be re-cycled on a

schedule of about 6 * months to support a launch rate of approximately

one every month and a half. The last Step I flight will occur by January 1,

1966, 25 months after the 'irst ground launch.

TEST AIRCRAFT

Preparation and conduct of the System Development Test Program involve

the use of several supporting aircraft to provide an air launch carrier

and to aid in subsystem integration, test range checkout, flight operations

SItechnique development and general support of flight test operations.

B-52 Modification and Instrumentation_

A B-52 (model to be determined) will be modified for use as the air

"launch vehicle to drop capsules and launch gliders. Structural modi-

fication is required in the bomb bay to allow installation of supporting

structure for the capsule and glider.

Instrumentation will be installed in the B-52 to provide adequate mon-

itoring of critical glider components and equipn.ent. Sufficient instru-

AC 154143NO D-5697
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mentation will be included to allow a flight test engineer to assist

- the glider pilot in preflight functional tests.
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J6 The follo•ing design objectives shall applys

1. A medium L/D Glider, as described by the current approved issue

of BAC document D2-6909, shall be used as the starting point for

all trade studies- to further optimize the system configuration.

2. The Step I Glider shall be readily adaptable, with minor modi-

fication, to the Step IIA Program.

3. The data system shall provide the re',uired data from each flight

with a maximum loss of 55%.

*° There shall be no significant differences in airborne systems

developed for marned and urma-nned vehicles on those items critical

to performance and safety.

"9 5. The glider shall be capable of at least four (4) flights

experiencing the cost severe conditions in the equilibrium flight

corridor with m.inor refurbishment.

6. The glider shall be capable of landing at a field displaced no

less than 700 nautical miles laterally from the insertion path

when the turn is initiated at 19,000 fps relative velocity.

7. The pilot and eiNuitment compartment(s) structure and seals will

be designed for Zero leakage.

8. The glider shall be capable of a safe flight corridor depth of

no less than 30,000 feet for equilibrium glide between maximum

usable CL and minimum safe CL between 5,000 fps and near orbital

SA 5 I. NO. D2-5697
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! L.The Step I .ir drop glider shall be capable of accelerating to

Mach 2.0 &At the optimum altitude after being dropped from a B-52.

10. The glidar shall demonstrate, at approximately. 19,000 fps, a

maximum CL of 0.69, trimmed, and a maximum L/D within the range

W1.5 to 2.5.

11. The air-launch test data acquisition airborne system will have

flexibility to acquire up to approximately 300 measurements.

The ground-launch test data acquisition airborne system will have

flexibility to acquire up to approximately 700 measurements.

12. The glider shall be controllable throughout the flight regime,

by the pilot, with both guilance and stability augmentation

systems inoperable.

B9, The following design requirements will estnblish a test system capable

of developing the technology required to exploit the inherent potential

of atmosphere for military weapon systems operation in the hypersonic

and orbital flight regime.

1. The booster shall be a modified version of the V. 68 Titan ICBII.

2. The glider shall be capable of a safe manually controlled tangen-

tial landing on an 8,000 ft. by 150 ft. landing strip without

the use of a landing engine. The use of an arresting mechanism

shall be allowable.

3. The glider shall be designed to have an hypersonic CL maximum no

loea than 0.60 at approximately 19,000 fps at the equilibrium} (glide altitude and an L/D no less than 1,5. The material appli.

,ot •cation selected must insure the structural integrity throughout .

MCs t43 .NO. D2-5697
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the entire boost and glide regime.

A. The Step I glider external configuration and basic airframe

shall have sufficient volume to meet the stores reeiuirements of

a rtwice-around" flight plus 5 minutes pre-launch time. Mission

flight time from launch to touch do-n for the "twice-around"

mission shall be approximately 214 minutes.

T. The flight control system shall be caparble of automatic and

manual control. The manual control system shall be capable of

operating:

a. With the guidance and stability augmentation system inopera-

tive.

b. As an over-ride over automatic control.

• 6. The glider shall be designed to accommodate pilot sizes through

the range from the 5 to the 75th percentile man as defined by

WADC Training Report #52321; Anthropology of Flight Personnel

dated September 1954, with the pilot wearing a full pressure suit

inflated. The pilot's weight to be utilized in calculating per-

formance data will be based on that of a 50 percentile man.

7. The test data system shall employ telemetry technique and onboard

recording in a retrievable package. This system includes approxi-

mately.50 channels of data used for safety monitoring purposes

not considered as part of the design payload.

8. The design shall provide for two-way voice radio communication

between the pilot and ground stations. Communication between

pilot and ground stations will not necessarily be continuous.

'CON 
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9. The design shall provide accommodations for Step flA with minimum

configuration change. Glider design efforts shall insure this

requirement through appropriate correlation with Step ILA planning

being accomplished as a separate effort.

10. The glider payload shall be not less than 100 po•nda; at least

.75 cubic feet of usable volume shall be provided.

11. Tho glider shall attain a relative velocity at boost burnout of

at least 19,000 fps provided the performance characteristics of

the SM 68 Titan booster meets the performance requirements of

BAC document D2-5338.

12. As part of the basic weight, atmosphere supply shall be provided

to allow a maximm leakage rate of .25 pounds per minute for the

pilotts compartment and a leakage rate of .25 pounds per minute

for the ,•.sic equipment compitrtment.

Se
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PROGRAM ELEMENTS

This section contains a breakdown of the Program Elements of the Dyna

Soar program and a definition of each of the sub area elements.

"I The program elements outline the constituent activities of the Dyna Soar

program as identified by a joint System Contractor/Air Force effort.

Zach level Aofnes the component activities of the program in succeiss-

ively greater detail identifying the activities required to accomplish the

program. The total Dyna Soar program consists of three segments;

Step I and IIA, Step II and Step MI. The joint Air Force/System Con-

tractor effort delinea all program elements through the Subsystem or

Project (level 4) elements, with some Component or Task elements

(level 5) being identified. By applying the Dewey Decimal System as

Kwell as naming the levels of detail, a dual inethod of identifying the pro-

grams was obtained; for example, the level 4 element (Booster) Second-

ary Power may also be identified as Element 1.1.2.3. Thus the program

element breakdown provides both contractor and government with a

management tool by which segments of the program can be effectively

identified for planning, reporting, and control.

The activities required to provide the program elements identified in

each sub area (level 3) element are outlined in a section titlei4 "Def-

initions" which follows the element breakdown. This includes such

activities as development, design, procurement, manufacture and test-

ing. The definitions do not assign the responsibility for performance of

- - No -D Z - 5 6 9 7 +
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these activities. These responsibilities may be determined from System

t 7xand Assorlate Contractor Statements of Work and contractors' "Make-

or-Buy" plans.

t
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PROGR.AM ELEMENT DEFINITIONS

The following are outlines of the work content of each of the level 3

Dyna Soar (Step I) Program Elements.

1. 1 Glider - This element includes the following tasks:

a. Engineering design, procurement of materials, subcontract

program and manufacture of: glider airframe, glider propulsion,

secondary power, environment control, fire protection, crew statio

crew escape, personnel protection, all test art, 'es including

special tools and test equipment.

b. Design and manufacture of glider mockup articles.

c. Engineering design, procurement and manufacture of the glider/

booster transitior section including special tools and test equipment

d. Final assembly of the glider including installation of avionics,

airborne instrumentation, military equipment and transition

assembly. It includes all installations in the test articles.

e. All design development test programs and development programs

including test and prototype hardware required to support

engineering design and manufacturing operatiuns for the glider

and/or transition section (capsule tests, sled tests, hets shots,

static test, qualification and functional tests).

f. System Integration Laboratory design development actiVities

connected with the Static Test Glider, Ground Test Glider, Site

Activation Glider, and the glider used for subsystem integration.

g. Re-cycle of gliders through the manufacturing shops following

flight test of the glider.

h. Activity is complete upon delivery-of glider on dock at the using

facility for system development testing.

1. 1.2 Booster - This element includes the following tasks:

a. Engineering design, procurement of materials, subcontract

program and manufacture of: booster airframe, propulsion,

fire protection, secondary power test articles including special

tools and test equipment.

b. Design and manufacture of booster mockup articles.

tp AC 1546 M4
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1.1 Z Booster (Cont.)

c. Final assembly including installation of all avionics and airborne

instrumentation.

d. System integration laboratory activites for booster.

a. All design development tests and development programs includir g

test and prototype hardware required to support engineering

design and manufacturing operations for the booster.

f. Re-cycle of captive firing boosters.

g. Activity is complete upon delivery of the booster on dock at the

using facility for system development testing.:

.1.3 Avionics - This element includes thi following tasks:

a. The engineering design, procurement and manufacture of the

following: glider primary and secondary flight control, booster

flight control, primary vehicle guidance, radio guidance backup,

glider display instrumentation, vehicle missionand traffic control,

antennae, windows and feedlines, pecial tools and test equipment.

b. All design development testing, imulations and developmental

programs include test and ptotype hardware required to support

engineering design and manufacture of the avionic subsystems

and components.

c. Activity is complete at the time that avionics are complete and

2• ready for installation in the air vehicle.

1.1.4 Airborne Data Collection - This element includes the following tasks:

a. The engineering design, procurement, and manufacture of the

following: glider instrumentation, booster instrumentation,

geophysical and astrophysical instrumentation, propagation

instrumentation and military equipment instrumentation, special

tools and test equipment.

b. All design development testing, simulations and developmental

programs including test and prototype hardware required to

support engineering design and manufacture of the data collection

systems and components.

c. Activity is complete at time that data collection instrumentation

Is ready for installation in the air vehicle.

SAC 1, 44L-3
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1.1.5 Military Equipment - This element indudes the following tasks:

4') a. Engineering studies for the required integration of vehicle sub-

systems and airframe to provide for the following military equip-

ment: terminal guidance radar, bomb-navigation radar, re;on-

naissance radar, reconnaissance infrared, reconnaissance photo-

graphic, electronic intelligence, advanced platform, test ASM and

ejection equipment, radar altimeter, maneuverýX.g enginerand

military equipment integration.

b. Enginee•hzg design, procurement and manufacture of military

equipment including special tools and test equipment.

c. All design development testing, simulations and development

programs including test and prototype hardware required to

support engineering design and manufacture of the military

equipments.

d. This activity is complete at the time -the equipment is available

for installation in the air vehicle,

1.1.6 Air Vehicle Integration - This element includes the following tasks:

a. Engineering design relating to the total air vehicle.

)b. All design development testing and developmental programs rele-

vant to the glider/booster integration including compatibility,

dynamic and captive firing tests.

c. This task is complete at the time the glider and booste captive

firing tests are completed.

1.2. 1 Glider GSE - This element includes the following tasks:

a.. The determination of requirements, engineering design, procure-

ment and manufacture of the following glider GSE; handling and

traasportation equipment, servicing and environmental equipment,

maintenaz.ce and test equipment and ground checkout equipment.

b. All design development testing and developmeatal programs

including test and prototype hardware as required to support

engineering and manufacturing operations for glider GSE.

c. Design and manufacture of mockup articles.

d. This task is complete at the time that glider GSE is on rdock at

the using facility.

so. D12-5697
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1. 2. z Booster GSE - This element includes the following tasks:
a.. The determination of requirerrents, engineering design, procure-

ment and ma'nufacture of the following booste- GSE; hanciing and

transport equipment, servicing and environmental equipment,. main.

tenance and test equipment and ground checkout equipment.

b. All design development testing and developmental programs

including test and prototype hardware as required to support

engineer ing and manufacturing operations for booster OSE.

c. Design and manufacture of mockup articles.

d. This task is complete at the time that booster GSE is on-dock at

the using facility.

.2.3 Base and Range GSE - This element includes the following tasks:

a. The determination of requirements, engineering design, procure-

ment and manufacture of the following base and range GSE:

B-52/glider GSE, launch support equipment, communicr-tion and

tracking equipment GSE, guidance equipment, range safety equip-

ment OSE, telemetry station GSE and landing sites GSE, as

required to support engineering and manuf.• cturing operations for

Base and Range OSE.

c. Design and manufacture of mockup articles.

d. This task is complete at the time that Base and Range OSE is

on-dock at the using facility.

1.2.4 Training Equipment - This element includes the foilowing tasks:

a. Engineering design, procurement, manufacture and installation of:

pilot training aids and equipment, ground crew training aids (if-
any) and equipment.

'! b. Integration of training equipment."

c. This ta.-\ is complete at the time that training aids and equipment

are delivered at the using facility.

1. 2. 5 Industrial Facilities - This element includes the following taeks:

a. The determination of requirements for industrial facilities,

machinery and equipment located within the contractor, associate

contractor and subcontractor complexes as required to support the

* manufacture, maintenanca and design development testing of the
oo) glider, the booster and the glider/booster.

SFAC 154 M
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1.2.5 Industrial Facilities (Cont.)

b. Design and contruction of brick and mortar within the contractor,

associate contractor and su~bcontractor complexes.

c. Procurement, re-arrangement and installation, calibratipn and

check-out of industrial equipment and GSE within the industrial

facilities in the contractor, associate contractor and subcontractor

complexes.

d. This task is complete at the activation date (completion of IC &C).

1.2.6 Test Site Facilities - This element includes the following tasks:

a. The determination of requirements for brick ahd mortar, facilities

equipment and support areas at AFFTC, Patrick AFB, Cape

Canaveral Support and Launch Areas, telemetry stations and

landing sites.

b. The acquisition and A&E design and construction of brick and

mortar at all test sites.

c. Procurement, rearrangement and installation; calibration and

checkout of GFE (Facilities type).

d. The integration of facilities at all test sites.

Se. The task is complete at the beneficial occupancy date (BOD).

1.2.7 GSE & Facilities Integration - This element includes the following tasks:

a. The integration of GSE and the planning for the integration of

GSE facilities.

1.3.o1 Test Aircraft - This element includes the following tasks:

a. Determination of test aircraft requirements and arrangement for

the assignment of test aircraft to the Dyna Soar Program.

b. Design engineering, procurement of material, manufacture and

modification of the test aircraft including installation of

instrumentation.

c. This task is complete at the time the test aircraft modifications

are complete to support the range test and flight test program.

1. 3.2 Air Launch Test Support & Range Activation - ThKI element includes

the following tasks:

a. Determination of air launch data acquisition requirements and

subsequent engineering design, material procurement, sub-

1AC 13• t,13R
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13..2. Air Launch Test Support & RP.nqe Activation (Coat)

j •contract and manufacture, including special tooling and test0 ,equipment. This task does not include the airborne date

acquisition equipment and instrumentation.

b; The determination of requirements for communications and

tracking equipment, test control center and base services &

equipment. The design, procurement and manufacture of this

equipment.

c. All design develop-ment testing and developmental programs

including te3t and protctype ha. dware required to support "a"l

and "b" above.

d. The integration of all air laun.h test support and equipment.

e. The installation, calibration and check-out of all air launch GSE

and test support equipment at AFFTC.

f. This task is complete at the time that all air launch GSE & Test

support equipment is checked out and is available for use in

support of the air launch operations.

1.3.3 Ground Launch Test Support and Range Activation - This element

includes the following tasks:

a. The determination oi ground launch data acquisition requirement

and the subsequent engineering design. material procurement,

subcontract and manufacture inciu ding special tooling and test

equipment. This task does not include the airborne data acquisi-

tion equipment and instrurnentation.

b. The determination oi requirements for communications and track-

ing equipment, test control centers, base services and equipment,

guidance equipment, down-range landing sites, range- safety,

search, recovery and/or rescue and ships.

c. The engireering design, material procurement, subcontract and

manufacture including spacial tooling and test equipment of equip-

ment outlined in (b) above.

d. All design development testing and developmental programs includ-

ing test and prototy-p. hardware required to support "a" and "c"

above.

e. The integration of all ground launch test support equipment.

f. The installations, calibration of all ground launch GSE and test

'71) support equipmert st anse.-bly anrd test launch site, telemetry

~~ NO. D2-5697+
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1.3.3 Co. ound Launch Test Support and Range Activation (Cont.)
Stations and landing sites.

|. This task is complete at the time that all ground launch GSE and

test support equipment located at all test sites, control centers,

aircraft and ships have been checked out and are available for use

in support of the ground launch operations.

1.3.4 Air Launch Operations - This element includes the following tasks:

a. Development of the air launch system test plan.

b. System Integration Laboratory activities for air launch gliders.

c. The glider air launch tests, data acquisition and analysis of test

.--to

d. Maintenance and operation of test equipment and instrumentation

as required to sapport the air launch program.

o. Maintenance o. glider and test aircraft.

f. Task is complete at time last test report is submitted to WSPO.

1.3.5 Unmanned Ground Launch Operations - This element includes the

following tasks:

a. Develop the unmanned ground launch system test plan.
Sb. Systemn Integration Laboratory activities on unmanned groundl

launch gliders & boosters.

:. The assembly and test work on the glider and booster at Cape

Canaveral, the preflight checkout of the glider/booster systems.

d. The unmanned ground launch flight tef ts, monitoring of flight,

data acquisition and subsequent analysis of the test data.

e. Maintenance and operation of all test equipment and instrumentation

as required to support the ground launch t~ests.

f. Tasa Is complete at time last unmanned flight test report is sub-

mitted to WSPO.

1. 3.6 Manned Ground Launch Operations - This element includes the

following tasks.

a. Development of the manned ground launch system test plan.

* b. System Integration Laboratory activities on manned ground launch

gliders & boosters.

c. The assembly and test work on the glider and booster at Cape

canaveral and the preflight checkout of the glider/booster systems.

: IVLA¢ IS" tL,"
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1.3.6 Manned Ground Launch Operations (Cont.)

d. Thi manned ground launch tests, the monitoring of the flights,

-J date acquisition and subsequent analysis of the test date.

e. Maintenance and operation of all test equipment and instrumenta-

tion as required to support the ground launch tests.

f. The task is complete at the time the last test report on the manned

flight tests is. submitted to WSPO.

L 3.7 System Development Test Integration - This element includes the

following task:

a. Develop the systc:n development test plan integrating the require-

ments of the air launch program, unmanned ground launch program

and manned ground launch program.

1.4.1 Logistics - This element includes the following tasks:

a. The planning for and provisioning of spares peculiar to the Dyna

Soar (Stop I) Program.

b. Determination of the GFP and government furnished GSE require-

ments for air and ground launch operations.

c. The planning for and providing of maintenance of base and ancillary

equipment.

d. The dctermination of and arrangements for total Dyna Soar (Step I)

Program transportation requirements.

e. Planning and performing the ground personnel training.

f. Integration of all logistics, maintenance and training activities.

1.4.2 Support - This element includes the following tasks:

a. All activities relating to the production of DEI's, CTCI's, mockup

inspections, safety-of-flight inspections and Symposia. This

element does not include the engineering or manufacturing effort

expended in producing the mockup articles.

1.4.3 Planning and Reporting - This element includes the following tasks:

a. AU activities de-voted to producing and maintaining the Dyna Soar

(Step I) Program Plan.

b. All program progress reporting activities including Motion Picture

activities.

c. The activities required to institute and maintain the PEP system.

'~~ ~~A IU L-U OD. 69.No. D!-5697'
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1.4.4 Step IhA Planning and Analysis - This element includes the following

*-* ,tasks:

•. ) a. All planning activities related to the Dyna Soar (Step IIA) Program.

1.5.1 System Integration - This element contains the following tasks

a. Coordination of all development and design effortw to ensure comp-

stibilhty of the entire Dyna Soar (Step I) System. This includes

record and control procedure establishment, interface crontrol,

system configuration control arnd change incorporation.

b. Devulopment of system desigi requirements.

c. Analysis of the capability of the system to meet design objectives.

d. System trade studies.

e. Establishment and maintenance of a system reliability program.

f. Development of a maintainability program.

g. Development and surveillance of a system Fire Protection and

Safety Program.

h. Establishment and coordination of a Human Factors program for

the Dyna Soar (Step I) system.

SAC 1346 W3PG .01 ~
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f INDIVIDUAL

PLANSK ) This section contains summaries of the detailed plans which, in

conjunction with document D2-5697, make up the total Dyna Soar (Step I)

Program Plan. Inasmuch as all of these plans have not been published

at the relesse of this revision to D2-5697, only those detailed plans

which have been published are summarized in this section. An outline

of the contents of each of the unpublished plans is included at thinj

time. As these plans are released, a summary of each will replace

the outline.
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OULINE OF DYNA SOAR (STEP I)

_MOGRAA COST ESTI•.•TE PUN, (D2-5697-1)

A., Authority - Paragraph .4.4.9.l of Boeing document D2-7438.

Bo Reference - Boeing document D2-5671.

II. Docent Distribution Address Sheet

Readquarters
Directorate of Systems Management
Air Research and Development Command
United States Air Force
Wright-Patterson Air Force Base, Ohio

ATTN: RDZSXB, Colonel W. L. Moore, Jr.

Air Force Ballistic Missile Division

ATA•£ t IMt, Major Gail Hal.orsen

Air Force Unit Post Office
Los Angeles 45, California

Commander
HQ. Aeronautical System Center
AWN: L ZD
Wright-Patterson Air Force Base, Ohio

III. Table of Contents

IV. introduction

A. Statement of conditions or ground rules

B. Basis of estimate

0. Explanation of cost breakdowns and cost curve charts

To. s- (See note below)

A. Total program estimate cost breakdown (standard Boeing cost

summary).,

B. Totl program cumulative costs versus time.

Vl. Detail Plan (See note below)

• A. Erplnaztion as required, of cost data for each Level 3 program

element*
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-tw

TI. Detail Plan (Continued)

'. Cost breakdown of each Level 3 program element*

C. Cumulative costs versus time for each Level 3 program element.

Notes Space is to be provide& for Associate Contractors involved in

the booster program and cost data related thereto vill be

provided to the Air Porce separately by the Associate Contractors

involved.

©,,
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FACILIT! PLAN

D2-5697-2

The Facility Plan depicts the facilities requirements of the Systems

Contractor, Associate Contractors and major Subcontractors at the Test

Range Sites for the Dyna Soar (Step I) Flight Test Program. Facility

teequipment will be included in the "Government Furnished Equipment

Plan", D2-5697-1l, 60RDZ-158, and industrial manufacturing facilities

viil be defined in the "Manufacturing Facility Plan", D2-5697-15, 60RDZ-162,

and are not included.

Implementation of the Test Range Facilities will be in accordance with the

narrative and schedules shown in "Test Site Facilities", D2-5697, Volume 2.

The Facility Plan is set forth in five segments corresponding to the Level 4

element breakdown under "Test Site Facilities", in the Program Plan, D2-5697.

Detailed info-ation for the following items is not included due to the

lack of informaticn available at this time.

LAUNCH CCML.M A-

UPARICK AIR FORCE BASS SPACE

AIR SUPPC-RT!- STRUCTURe'S AT DOW.N RANGE-STATIONS

CAPE CANAVX AL TEST CONTROL CE-,•T

TRACKING, TM-f--.,RT, INST.S.tI TATION COVERAGE AYD PORTABLE
INST-1RULMI.\-TION DOUIN RAIIGE

Ain FORCE SPACE RE:U•IR-'..ETS

* 3IO-:'DrM AL LABCRATOMY FACILITIES
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As the foregoing information becomes available, it will be incorporated

into the Facility Plan along with the information from the Associate

Contractors who have not yet been determined.

A forecast sheet showing a summary of the P-300 funds required at each of

the site locations is given on page 6.2-10.

I ~~m?,1AIR 'LAM, 0HTC EST MROGIUM

The Air Force Flight Test Center (W7F".), Edwar'is Air Force Base, California,

will be the location of the air launched flight test program. Facilities

will be required for assembling and functionally testing the glider, elec-

tronic equipment repair and storage, and administrative and engineering

1 .staffs. Support facilities for the 3-52 carrier airplane and chase air-

cr'aft will be renuired. Test operations will require radio and telephone

communications, instrumentation for data collection, optics and various

supporting services.

Space-at AF%.TC will be comprised of a hangar, of approximately 44,200

square feet (gross), a glider engine repair shop of 1600 square feet (net),

a test control center of 3500 square feet (nea), and miscellaneous support

area. The hangar will house the following activities and functions:

Glider assembly test area where the glider willi be assembled and

all necessary modL'ications, installations, calibrations and tests

accomplished.

M~l~d~i.~ No.D2-5697 270
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Office Area for administrative and engineering personnel and support

functions consisting of reprotuction, film storage and. processing,

conference rooms, classified data file, and administrRtion communications.

p Laboratory space for testing of electronic components.

Shop area including common shops (mechanical, wood, machines, welding,

and paint shops).

Storag space for the storing of glider subsystems, spare parts, com-

ponents and servicing and handling equipment.

The test control center will be re-uired for a radio communications center,

operations control and mcmitoring, plotting boards, and for ground tele-

meter receiving, record'ng, play-back and quick-look display. The area

will be used for both preflight checkout and flight test data acquisitions.

"L '•All of the space roquirements are available at AFFTC with the ext.4ption

of the glider engine repair shop which will be added to the existing X-15

engine repair shop. Modification of existing area and construction of

the engine repair shop area will be funded from P-3,0 funds administered

by the Corps of 2%ginxeers. The design criteria for this work will be accom-

plished by the Systems Contractor. The activation of VFMC is scheduled

for the second quarter, 1963, when Systems Contractor peak manpower of 185

people is attained.

A capsule qualification testing program will be co'nducted at the Hurricane

W Supersonic Research Site, Utah. The capsule will ba sled tested using

the existing government facilities which will not reiuire modification or

new construction.

U-NO.
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GROUND LANICH T:ST •ROGRAM

Th~flO0UCTION

I&e Atlantic Missile Range will be used for the ground launch test program

with the use of support facilities at Patrick Air Force Base. Ground

launching of the DS-l vehicle will occur at Cape Canaveral. The down range

facilities will consist of two telemetry stations and three combination

telemetry stations and landing sites.

PATRICK AIR FORCT BASE

Patrick Air Force Base will be used in support of ti'e Grouna Launch Program

at Cape Canaveral. All of the space is available and will not renuire

P-300 funds for its implementation. The support functions and area to

be located at Patrick Air Force Base are: Office, 5400 square feet (net);

Warehousing, 5000 sluare feet (cross), including 575 snuare feet lor salvagd

S1 5and reclamation; and Sh, .trea for range aircraft checkout, 750 snuare feet

(net).

C.V2g CA.•VT7_'..L STh?0'. T ._N'T LA-.7CH1 F?.CILI"I S

Cape Canaveral is described in three sub-sections:

1. Glider Support Irea

Space will be renuired in the industrial area to accomplish glider

functional processing, vehxcle a.oembly, and supporting services. The

space currently planned tc satisfy these renuiremcuts consists of

Glider A & T buildings wi~h a total of 64,800 square feet (gross).

This will houses (1) offIce area including office support functions

(conference room, data di.onlay vuitt, files, and communucations); (2)

assembly and functional test area to main'nin, modify, rework, and

A Mg t,93 
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functional test glider subassemblies, test support equipment, and test

• console components; (3) instrument calibration and certification lab-

oratory area to certify secondary standards, maintain, modify, rework

and c#librate electrical and mechanical test instrumentation; (4) common

shop areas (electric and electronic, sheet metAl and mechanic, mrachinep

welding, wood, paint, -utomotiva shop, atc.); (5) receiving and inspec-

tion area to receive and inspect the glider after it has been airlifted

to Capei Canaveral froa Seattle; -'(6) stores.-area ta-providt- for spare

component storage, treasury stores for raw materials, common hardware

TArts, electr~c ad electrcnic pprts; hazardpus stores for oils, paints,

lubricants and: other:fas1amable" itens.

The peak Systnms Contractor mannooer of 46a people will be attained

during th: third quarter 19603. This figure includes the personnel who

) vwill be stationed at Patrick Air Force Base ard at CC4TA. It does not

include the Associate Contractor's r'tuirements. The Systems Contractor

will prepar, the design criteria for the glider support area, for -. field

office and shop buildin., the test control center, and a telemetry building.

The Booster Associate Contractor wdill prepare the disign criteria for the

Booster Sup..ort area and Launch Com. ,lex area. Systems Contractor will

aaintain close coordination with the Associate Booster Contractor.

2. Boosten bS,.uport Area

In addition to Company-owned facilities and equipment available for use

on the progrm, the Assoointe Booster Contractor will utilize GOvernment-

owned facilities supplied under Governmnt contract SFC 33(600)-32326.

These facilities consist of laboratory arnd test equipment, furniture and

fixtures, portable tools, vehicles and material handling equipuent.

C) I• l.
9AC 1546 t1
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Space for the Dyna Soar Booster Prog•r-m will be required in the indus-

trial aea; the specific re-uirements and their respective solutions

art indicated as follows:

Requirement Satisfied Through

(.1) Asoewimn- inspection and Utilization of a standard

vehicle storage hanger floor in the industrial

area such as "T"-or "U"; no

modification required.

(2) Office space for personnel Utilization of normally avail-

of the Aerojet General Corporation able office space in a standard

and Martin Company not per-m nently hangar; minor modification

assigned to the firing complex. required for efficient usage.

(3) Housing for support activities Assumsd utili-ation of existing

such as t*,lemetry play-back areap Martin laboratories, in hangars

e eleotrical and m chanical, trans- "T" and "U".

ducer, instrument, envirormental,

valve cli-nir~g -.nd hydraulic labora-

tories and machine shop.

3. Launch Conmlex Area

Systems Contractor re'uirements in this area consist of field office

and shop building 3200 sq. ft., a test control center 3500 sq. ft.#

and a telemetry building 35CO .,q. ft., and certain modifications to

the launch complex required to accommodate the glider and related

equipment m4d instrumentation.

These will be incorporated into the Associate Booster Contractor's

requirements in the launch complex area and are described in the

? " following documints:

SAC ISM4 1.3
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A. E 11337-31, Dyn Soar 3t.ip I Progr-m Plan, Vol., III, Facilities

Plan, dated 12 Augu3t 1962, prepared by the Martin Company.

B. LR 60345, Dyna Soar Step I Booster Engines, Vol. I1 Program

Plan, dated 13 August 1962, prepared by the Aerojet General

-CM= ion.

All existing facilities that comoprise the Atlantic Missile Range may be

used to support the ground launch tests of the Dyna Soar Program. At

certain stations of the Atlantic Mis3sile Rarge, includirn Station 5

(Sar Salvador), Station 9.1 (Antigua), and at LandirZ Sites A, B, and C.

it is known :hat certait. modifications to existirg facilities and construc-

tion of new facilities will be reouired.

The Syst.'ms Contr~ctor will be res!onsibl.i for the preparation of design

criteria lzr modification =.d new construction at all th. telemetry stations.

At Station 4 (San salvador) it will be n:?cess7ry to add telemetry arn

command con:rol eiui,"nent including t io new antennas. These additions will

be effected within existirg buildings, qno new construction required.

At Station 9.1 (.knti.sua) it will be necessary to add to the transmitte:,

receiver, and telemetz-7 buildings. No new buildings will be required.

At Landing Sitas A a-d B it will be n.cejaary to re-activate the main base

and those buildirs that are reiuired to provide space for instrunentation,

and to cons:ruct a building or van pad for new AN/FPS-16 radar stations.

a-iisting irstru-nentation buildirins will be used without modification.

Landirg Site C is a new atztion and all instrumontation facilities will

be new. At LandirZ Site C, -.s at all other AMR Stations where new

', •C -5-6 L..3
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equipment is required, consideration is bein: give-n to the use of mobile

) •vana to house instrumentation. LandLng Site C will require new buildings

o van pads to accommodate AN/FPS-16 radar, MOD II radar, transmitter

facility, receiver facility, landing control facility, telemetry facility,

and a weather station.

In order to support irstrumentation faci.,ities at Landing Site C it will

be necessary to c-rstruct the following new facilities: administration

building, a warehouse, auto maintinance, subsistance building, quarters

buildings, sanitary facilities, flammable storage, fire statiors, power

plant and system, water plan4 and system, and sewage treatment plant and

system.

Consideration is b-irnz civgn to the housing of Landing Site C personnel

in nsarby commerciail f:cilities. If this r.ppe-rs fea3ible, it will be

possible to elimin-te the construction of those izems mentioned which are

required for personnel only.

LANDINGs AcL's

Dyna Soar Ground Launch "ist Fro.Sr'm 'wi'l re.'uir? three glider landing

sites. Two of these are existirZ AXR stations and the third will be a new

station.

The Systems Contractor will pre.are the desio:n criteria for modification

and new construction at each of the -hree landing sites.

LandArV Sites A and B art existing .:NR stations,. Landing Site A is

maintained on a stand-by basis and Landingr Site B is maintained on a

care-taker basis. At both landir., sites, it will be necessary to lengthen

S)and widen the oxisting ranways, Provide new glider shelters, re-activate

S0LAC 1546 1.13
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certain WIn base buildings to provide facilities for living quarters,

h %administrative offices, storage, maintenance shops, supporting utilities,
etc. New construction or modification of an existing building for a flight

control center vil• be required.

Landing Site C will be a new AMR station and will require new construction

of a landing strip,, glider shelter, test control center, glider shop and

office and storage, in addition to those facilities required to support

instrumentation facilities at the landing sites.

MAMIFM.NCE AND OPATIO0 CCSTS

This plan is to include estimates of cost per requirement per fiscal year

for the maintenance and operation of each Contractor maintained facility

or portions thereof. It is understood that this requirement is to cover

the Contractor's operations at the Down Range Stations. These operations

are not yet firm, hence cost estimates for the operation and maintenance

of these stations cannot be submitted at this time.

ISAC 1346 1-13
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SUMM4ARY OF P-300 COST FORMCAST

Locatien Cost

5.0 AFPTC 1 402,000

6.0 Patrick Air Force Base None

07. Cape Canaveral

Support Area 1,9256,.500

Launch Area i.,70,0o0
8.0 Telemetry Stations 3,0o6,500

9*3 Landing Sites 5,823,300

V Total $)4.,946, 300*

Noet

? he amounts contained in this figure which have not been budgeted
"by FY 61 and 62 16i's will be bud.etad &n su'asequent fiscal year
submittals, or by negatiation as the funds are required.

MAit)LA
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SM44ARY

MAKE OR BUY PLAN

No. De-5697-3

I The "Wke or Buy Plan" is a document which sets forth all

elements of the Dyna Soar program as far as they are known

ct the time and gives a "Make""or a "Buy" decision on each

element.

"Make" items are defined as those items ftbricated, assembled

or modified by the System Contractor.

"Buy" items are defined as those items purchased by thti

System Contractor for installatio.n and use as received from

.1 the Vendor or Subcontractor.

Elements are compatible vith those in Attachment I Statement

of Work, System 620A, Dyna Soar (Step I), ID 60 LmsD-4196

(Boeing rocument D2-7438) Date 6 August 1960. Areas covered

include, the Air Vehicle, GSE and Facilities and Syjst•c

De-1elopment Test hardware requirements (exclusiv! of govern-

ment furnished and associate contractor items, such as the

booster). Hardware items are limited to those ruquired for

that portion of the Dyna Soar. Step I Military Test System for

which the System Contractor is responsible.

I
GAC ISO4 L.R3
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XAKE OR BUY Continued

the configuration of the Dyna Soar Vehicle covered by this

document is that giveb In D2-6-Wi% entitled "Preliminary

System Desigi Report, preliminary System Analysis and Integra-

tIon Report, and Preliminary System Description of the Dyna

Soar Step I" and revisions to the systems contractor "Make

or Buy Plan" will be keyed to revisions of the System

Description.

This summary section is specifically the System Contractors'

"Make or Buy Plan" and will contain liats of Make or Buy Itema

until such time as firm agreements are reached with the WSPO.

Novever, as the program develops and infon.4ation becomes avail-

able,, sections will be added covering 'associate contractor'

"Make or Buy Plans".

".zS ACr154,E. .NO."-5697
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OWTLINSEI

•ELIABILITY PROGRAM PLAN

1D2-569T-4

1. FOREWORD

11. DISTRIBUMION

I1. TABLE OF CONT-,TS

IV. SUKMAY =

V. DETAIL PLAN

A. Organization

B. Reliabillty. Task Plan

1. Basic Task Plan "

.2. Reliability Program MAnagement

3. Design Reliability Creatign

It. Design Reliability Assurance

5. Production Reliability Creation (Manufacturlng)

6. Production Reliability Assurance (Quality Control)

7. Subcontractor and Supplier Reliability Program

C. Associate Contractor Programs

1. Booster -!Th • rtt.n Cb;, -Baltimore

2. Booster Engines-AeroJet General

3. Inertial Guidance Associate Contractor

4. Communications Associate Contractor

5. Booster Guidance Associate Contractor

D. Reliability Growth

SLAC 1546 L133
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I O •ff#L.,E • IC fAI--, NABI=IT PLAN

7 (1)2-569T-5)

The System Contractor's plan for implementing a comprehensive maintainability

program on Dyna Soar (step I) is outlined below. A definition and the objec-

tives of maintainability are given in Volume II of this document under System

Integration, of which Maintainability is a fourth-level element.

I FOREWORD

II DOC=.UET DISTRIBUTION ADDRESS E•T

III TABLE aF Co1TEmS

IV SUMAROM

V The Detail Plan

1.0 MAIITr.UNABILITY ANALYSIS

1.1 Repairability

1.42• Availability

1.3 Design Requireents

1.4 W~ntainabllity Pre'diction

2.0 DBSIGN LIAISON

2,1 Design .Monitor and Assistance

2,2 Trade Study Participation

S2.3 Design Trade-offs

2.4 Suppliers and Subcontractors Activities

3.0 DFPIGN REVIEW A.ND EVALUATION

3.1 Specifications

3.2 Drawings

7 3.3 Mockups

.AC 15. k-13
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t,4 Hardware Fabrication and Teat

1.0 PREPARATION OF FIELD EVALUATION PLAN

5.0 FIELD EVALUATION OF MAINTAINABILITY

5.1 Tine •Ane Studies

3.2 Discrepancy Reports

5.3 Data Processing

5.A Corrective Action

6.0 DOCUMENTATION

6.1 Design Requirements and Trade-offs

6.2 Field Evaluation Plan

6*.3 Field Evaluation Results

7.0 ASSOCIATE CONTRACTOR PFROG.A

7.1 Booster - The .Martiia C6., B&It'imore

7.2 Boo3ter Engices - Aerojet General
)7.3 Inertial Guidance *Associate Contractor

7.4 Communications *Associate Contractor

7.5 Booster Guidance *Associate Contractor

* To be determined

S"AC is" Lt3
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* St OF MOnWACWM3G PuL D2-5697-6

The Manufacturing Plan sumnry contained herein, depicts the process methods

and operation sequences that the Systems Contractor plans to use to accomplish

the manufacturing task of the Dyna Soar Step I Program. Doctment D2-5697-6

Is scheduled for release at a later date.

1. GEMAL PLAN

The major assembly, installation, and functional test operations for

this program will be performed by the Dyna Soar Production Unit. Parts

fabrication and ,Asion and resistance welding sub-assembly will be

accomplished by the Manulacturing Program Support Section in order to

make the maxqim use of existing equl±nent, facilities and skills.

The Glider and Transition Section will be manufactured and tested per

draying, and transported to the Systems Integration Laboratory (SIL)

as separate units. The glider will be manufactured so that major

component units such as the capsule and the wing may be replaced with

the min~im of effort. The glider and the transition will be inter-

changeable at attach points. Doors, panels,, control surfaces and

other lhub-assemblies vill be manufactured to the degree of inter-

changeability specified for each item with the miniz: use of master

toolirg.

The integrated record system vill be used to provide a complete cord

of all planned and unplanned events during the assembly, instaliaticn,

and functional operations.

The integrated record system will provide in process manufacturing

configur~ation control as required and reliability reportin3 in copliance

vith contractural requirements as cvlined by m.L-R-2674, "lReliability

S' ~ ~PAGE .6--
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I Program for Ballistic Kissile and Space Systems".

The uLanning Instructions to the factory for details and sub-assemblies

will include the operations and inspection necessary to comply with

applicable Military Specifications, Process Specifications, Engineering

Drawings, and Functiona:1 Tte!t Docunents and Bulletins.

The Manufacturing Development Program will develop new manufacturing

prot-ss techniques V&ere required to support the Dynr Soar Program.

This program Ii presented in "60 RDZ 154, D•-5697-7, Manufacturing De-

velOpmient Plan Dyns Soar Step I".

13. DMTAIL PARTS FABRICATION

Moat detail parts consist of straight lines, flat planes or elements

of cones minimizing fabrication problems. The inner structure is

essentially made up of thin gauge Rene ' 41 sheet stock parts and tubing

"with machined fittings and wtldments. The exterior skins are made of

thin gauge Rene ' 41, except in high temperature areas where the skin

will be thin gauge MO-O.5 TI.

The round tubular element of the truss work will be formed by reducing

the end and in some cases expanding the center straight section. The

ends will be reduced by draw forming and rotary swaging of the transiti.on

area. The center section will be expanded by a fluid forming process.

Forming techniques for swaging and expanding tubing are being developul

%uder DFP "Forming". The tubes will be trimmed and the ends slot:ed

with the use of abrasive cutoff vheels.

4quare and rectangular tubes will be constructed of brake rormed or die

ftrmed hat sections covered with a flat sheet sheared to size. The

& AC 1$,, L.R3
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11. DI•ZAL PAJ3 FABRICATION (Continuad)

sheet Will be resistance welded to the hat section. Other similar skin

panel support structure members will be fabricated in a similar manner.

PResistance weld.ng techniques are being developed by the NDP on welding.

Corugated skins will be formed on a corrugation machine. Straight

trimming of corrugation will be accomplished with an abrasive cutoff

4 wheel.

Straight edges of skins maie from Rene' 41 and MD-0.5 Ti will be trimmed

by bandsawing and filing or by high speed milling. Machining techniques

are being developed under the MP on machining.

Leading edge skins made from 10-0.5 Ti will be contoured by standard

roll forming at room temperature. Leading edge ribs made of IV-O.5 Ti

will be formed using conventioral draw dies heated by die contact.

Molybdenum leading edges and panels'viii be coated with molybdenum

disilicide in a fluidized bed or furnace retort. Coating techniques

are being developed under the 2? on coating.

III. GLIDE A3SZ.ILY PIAN*

A. ESCAPE CASULE ASSI.LY

1. Main Truss Assembly

The main truss assembly ir.-udes all of the primary fima:ee-

work, truss work and support fittings. Frame and truss

assemblies will be located in a jig toSether with connecting

longeron assemblies and skin support beam assemblies. These

assemblies will be Joined by welding, or mechanical fasteners.

*see Figire • for glider flow sequence.

Page 6.6-17
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A* Z9CAPZ CAPSULE ASSUILY (Sontinuad)

*2 Capel* Structural Assembly

The c9sule structural assembly consists of the capsule

* U -truss assembly skins, pane's, beams and supports.

The main truss assembly will be located in the capsule

tmature assembly jig. The spars and beams il be jig

10ca•tand attached to the main truss asbenb~ye

V akin supports,# nose cap support and nose •;ear hinge

fitings wil be jig Iocatedo The akin paneý4 il- be

then installed. Sealing will be acccmplisýed throughout

the assembly operations.

3& PIl*t's Compartment Assembly

Th water wcking panels wl be bonded. Bonded techniques

wvil be developed under MD? on bonding* These panels plus

joining members will then be welded to fore the pressure

shell assembly in a weld jig.

Tbe pressure shell assembly will then be loaded into. the

piletl's ccm.Artment assembly jig.

Side window assemblies, windshield assemblies, access panel

asser4bliesp hatch assemblies, etc., will be joined to the

pressure shell assembly.

The assembly wini be sealed during progressive stages of

M.lfaoture and then after final sealing a pressure test

w/l be perfo~rzd,

SAC IM# L-43
NO. D2-5697
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MII. GaIS.ZY PLAN

A. ZSCS CAPSULE ASSMLY (Continued)

P. ilot•s Compartment Finel Assembly

the pilot's comtpartent will be loaded into a holding fixture

ar Installation of equipment,' lining, systems, controls and

seat assembly. Complete- functional tests and another proof

pressure test vill be performed.

M. Xinor Sub-assemblies

Details and conponents will be made up as sub-assemblies,

thenever practical, to facilitate installation and reduce

tooling requirements.

6. Capsule Final Assembly

The capsule structur-. assembly is located in the capsule

fW assembly tool for installation of the pilbtts compart-

sent, equipment crmpartments, and the final structural in-

staflations. The upper support, structure for the skin panels,

access panels, doors and the batch is located and installed.

The exterior windshield and side windows are installed and

sealed. The parachute door, nose gear, and stabilizers

assemblies are installed with their respective actuating

equipment. Sealing and insulation are applied to surfaces

which are permanently attached.

7. Capsule Final Installation and Test

The capsule final assembly vill be located in a pickup fix-

ture for installation of the virdshield cover assembly, equip-

ment, systems and controls. System continuBty check* rill

Ub performed.

MC IS"4 L43
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In. MUM ASSEMW PLAN (Contimned)

Be AN DODLAND WING ASS.IBLY

*1)3. Aft Body Truss Frame Assembly

The aft body main truss assembly includes the body truss york

aft of the escape capsule assembly. The truss assembly will

be assembled by loading frames, ewonicting longerons, secondary

trusses and skin support beari . These members will be welded

wAn fastener locations drilled and finished. All fittings

attached to the truss assembly will be located and held ip

the jig for welding or mechanical attachment.

2. Aft Body Strueture Assembly

The aft body '6russ assembly will be positioned in the aft body

structure assembly jig and indexed to mastered locations.

Frames and supports for equilpent container doors, antenna

assemblies and supports, air brake assemblies, access panels

v and skin assemblies will be attached.

3. Aft Body Final Assembly

The aft body structure assembly will be positioned in a hold-

ing tool for installation of the systems, controls, equi.•ent

container *ssembly and the equi~ment access doors. The

section vill be checked for aligmentt.

Wing Structure Assembly

The wing structure assembly consisting of spar and bewi

asaemblies, secondary trusses, spar and terminal fitti. :s,

main landing gear fittings, fin attach f4ittings, eI1evon hinge

fittings, actuator fittings and the beam supports will be in-

dexed to locators in the wing structure jig. Welding and

- •drilling of fastener holes will be accomplished in the jig.

MC 1546 t-13
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B. AnTBODY AND WWNG ASSFMLT" (Continued)

i. n& Structure Assembly (Coatinued)

Mw skin assemblies and acceas paneis vill be iastalled.

fhe assembly vill be sealed during the progressive stages

of manufacturing.

v. inal Assembly

The ving structure assembly viii be loaded into a holding

tool. The main landing gear and fin assemblies viii be

joined to the ving using coordinated hole locations. The

c trola and systems will be located and installed.

6. Aft Body-Wing Joining

The aft body will.be loaded into a holding fixture and in-

dezed to mastered locations. The assembly vill be checked

for alig•nent. The vings vill be brought into position and

joined to the body. Systems installations vi1. be cowpleted

and the Joining areas vill be skinned. Continuity checks

and operational checkouts will be accoplished.

C. CDER JOrT1G An.D FBML ASSL NLY

The aft section will be mated to the aft end of the escape capsule

and joined. The rudder and elevons, vill be installed. Sub-systems

and equirment installations will be joined toget'xer between the es-

cape capsul3 and the aft section.

D. GLMM FLUIL MSTALATION A•D TMT

The nose cone and wing leading edge segments and other previov-sly

fitted items viii be installed. Equitment and systems operational

checks will be conducted. The pilot's commrtment and other

,. pressurized areas vill be tested.

M IVA t .).
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UT. I. LnER PACT=I? GEOUM CE3KWT

Prior to delivery of the assembled glider to the Systems Integration

Laboratory for Integration and operational system checkout, the

Manufacturing Dewertment v•i perform checks to verify that systems

are installed. per Egfineering drawings. These checks vi consist

of curcuit oentinuity checks of wiring between electronic com-

ponents and mechiinical actuators, checks of mechanical actuators

for correct throws and control surfaces for structural interference

"and checkout of the operation of the separation mechanism. In

additions pressure checks will be made on hydraulic, pneumatic

X2 02, hydrazine and liquid oxygen systems. Where practicable

these checks wili be made ceneurrently with the assembly operation.

"Upon. completien of the ground checkout the glider will be trans-

ported to SIL.

IV.. Mi!ASITION ASSM-LY P~LAN

A.. TRANlMTR STRUCTUR ASSM.,LY

The transition structure assembly will be assembled in a vertical

type assembly tool. The frame assemblies, stiffeners, longerons,

forward separation fittings and the aft separation ring assembly

are jig positioned and attached by rivets and bolts. In addition,

supports, doublers, brackets and rocket fittings will be located

by the assembly tool. Skin panels for both sides will be secunred

by standard fasteners. Sealing will be accomplished before re-

moving from the assembly tool. The forward separation fit±Ing

lecations and the aft ring assembly attach points will be eon-

tr*iled by master gages.

D. TRAfSMON ASM.!DLY IABI2IV COATIG

Mw transition structure assembly will be installed in a tod'6 for

6A 3"L1
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IV. B. THAOSMITI ASSMEN= AXA.•&V3 COATrG (Continued)

the application of ablative coating using a controlled feed.

Mhe ablative coating technique vill be de-eloped by the NDP

fbr plastics.

C. TPAMMO FL U LA SSM1L7

A tool will hold the assembly for final-installation and checkout.

The section vill be transported to Systems Integration Laboratory

V. FlaG TEST r1STwI.MA='I

The installation of flight test instrumentations vili require special

manufactu•ing techniques to be developed under the %nufacturing

Development Program". It viii be the policy to install flight test

Instrumentation on an in-sequence basis, vherever possible.

Close Coordination vith engineering viii be maintained to insure that

scheduling of the installation of flight test instrumentation is

compatible vith the airframe design and that. manufacturitg capabilities

are developed in time to acc'.nplish the installations.

VI. GROUD SUPPO!n EZU =T•

Ground support equipnent is that equipment that directly supports

operating and maintenance Punations of launch and flight and includes

that identical equipment used in prior operations but excluding spec:L3

tooling and facilities.

Ground support equipment and components w-ll be ordered in the same

waner as components of the glider. Component Darts and minor sub-

ansemblies will be fabricated by the Manufacturing Progrsm Support

Section. Major assemblies and electrical components r.l be manufactuared

and tested by the Dlyna Soar Production Unit.
A70



TI!. sys~m flTEGTiaf AnD TET PuAn

Xanufacturing Engineering will prepare and release Integrated Record

Syste plans to be used by the Manufacturing, Engineering, and Quality

Cotrol personnel perfonming system integration add test vork described

in Section 1. MAs planning will be based on requirements established

by B136ineering.

Liaison and maintenance servicý',on the Integrated Record System planning

released for AFFC and AR. vil be provided by ,anufacturing Engineering

);-rionnel.

VIII. q=A=1' CTPUM,

Dyna Soar Qualty Control operations are responsible for the vitness-

Ing and approval of all facets of manufacturing and test of the product

to assure coufonnance to Engineering, Qality Control imd contractual

requirements. This includes, but is not limited to, receiving, tool-

Ing, fabrication, assembly and test nctivities, inplant.

Quality Control wlll approve and maintain records of these functions.

The records will reflect all plumned and unplanned events that have

occurred from the inception to the completion of the product, as well

as reflecting product conformity to applicable Engineering specifications

and uality Control requirements.

the Integrated record system will provide a proven record system for

the manufacture and systems test of the Dyna Soar Program and will

father provide for:

1* Reliability data reporting.

2. Manufacturing and inspection in-process control.

3. -Complete manufacturing history with each end item.

ho. Record of inspection acceptance.

C SAC ISO L13
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Un WALIT. COVrTM (Continued)

~~h DyM Soar Mkumfaeturing QLttty Control responsibilities are

t 1fLued by the following functions vithin the Quality Control

I. Pzncurement and Receiving

All material received into the Boeing Airplane Company for

the DynM Soar Program will be subaected to receival inspection

processing.

a. Incoming

The confoance of incoming materials, parts, assem-

b!les., tools and equipnent to applicable customer

"and company requirements will be determined through

the adinistration of pre-planned tests and/or in-

spections. The pre-plsnnad inspection and test

requirements released by E-nineering or Quality

Control will provide for determining the presence

of essential characteristics of the article.

The test operations will be conducted by or under

the surveillance of quality Control personnel to

ensure conformance with test requirementse

Sampling plans will be applied to incoming material

vhenever permitted by consideration of calculated

-risks in accordance with M4IL-STD-105, ML-STD-_1 4I,

or other approved sampling plans developed by the

quality Control Engineering Unit.

kr-) Visual and dimensional techniques constitute the principal

C SAC 1546 L-43
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Tv . A. 1. a. (Continued)

receiving inspection effort.

be Outside Quzality Central

Throughout the Dyma Soar Program, Quality Control

wIll ensure that acceptable standards of quality and

wrkmanship are observed by the Boeing suppliers. A

survey and evaluation of selected potential suppliers'

qislity. control.systes will be accomplished to de-

teznine adequacy. Subsequent surveillance of selected

suppliers' manufacturing operations is exercised to

verify that adequate and continuing quality control

Is being maintained.

Vendors' rating listings, based upon the supp~liers' per-

fomance, vill, be maintained and vill be utilized by

Sthe Procurement Quality Section to infom the Materiel

Department and the Outside Qality representatives of

arias that require correction.

2. Fabrication

Fabrication Inspection personnel inspect detailed parts

for conformity to approved tools or Engineering dxraings.

Zn those areas vhere a process may affect the acceptance

of a detaiLl part, il is necessary to critically control the

process. Such process control may necessitate destructive

testing, supplemental checks of the process, or 4ose

surveillance for a period of time in order to verify the adequacy

of the process.

All material drawn from stores vill be identified prior to

the initial fabrications operation and positive identification

S OAC 136 L RT

Iff" WA9 No. D)2-5697IMPot 6. 6 -12a
4.CONFID \A A 1 70



UVI. A. 2. Fabrication (Continued)

xint be established prior to final acceptance of the detail

parte

3. Assebly and Installation

Assembly and installation qUality will be verified by pro-

gresulve inspection in accordance with applicable drawings

and specifications. Small or simple assemblies will be in-

spected for compliance with all Engineering requirements

following comoletion. Large or courex assemblies and in-

stallations will be progressively inspected during the cours

of =nufacture with a final irspection following ccmpletion.

Progressive inspection will be controlled by an appropriate

record structure vhich will provide for total accountability

of all required opemtions.

Z m. Functional Test

Quality Control will verify that all electric, electronic

and mechanical components and installations have been tested

in accordance with applicable Engineering and Quality Control

requirementso This will include verification of the cer-

tification and calibration of both Boeing and Subcontractor

or Vendor supplied test equi~.ent. Inspection records of

all tests performed on individual c=ponents and nystems

will be maintained by quality Control.

5. Quality Control Laboratories

the laboratories are operated and maintained to provide

vetrvicee and evaluations requfred to establish the accept-

ability of a component or a process and give technical advice

) and assistance to its parent organlv-zticn as veil as other

C AC 13t.S6L fffz IV NO. Q5'9
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V=AZ... .tality Control laboratories (Continued)

grps. Tdi service is rendered by the Chemical, Mechanical

%st, Radiographic, Ultrasonic, P.nmetric and Investigation

pinup..

Me laboratory Section vill also conduct. investigatIve sur-

voy to assure c:tplIanee to . gin eer.ig processes.

6.xLjIty Eninrering

-a M.)anufacturing Defeat A=14,sis and Canti.l

A veekly defect analysis for all shops indicating
the types of defects ineurred during each analysis

period vil3 be prepared as soon as the manufacturing

york load wrrants.

The purpose of the aralysis is to permit management to

more closely analyze the types of defects contributing

Sto the overall shop quality trends. In addition, it

vll provide infoxmation. necessary for line supervisors

to effect corrective action. A quality chart based

upon revork and scrap costs vill be included indicating

the ratio of costs to shop production manhours. Basic

defect data will be derived the inspection records.

A monthly report on perts vith a record of repetitive

rejectIons vill be issued to man5gement to assist in

pointing out those areas requiring frediate corrective

action.

IX. XNACTVA3TG AND KIM==-- MUG SUPPOr

The Manufacturing and Migineering Suprt Sectio (n.s), vhich is a

lepnent of the Manufhaturing Deýartwent, Is set up to .- xde manu-

facturing services to the nagineering Design Develotment, staff and

SAC 1546 L-_l t:?O59
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WMZAM WG A1D EIGnM=5T SUPPORT (Continued)

laboratory organizations, and the Manufacturing Methods Development

organizations. These services include the fabrication of wind tunmel,

wdels, mockups, test parts and assemblies, including the EM structures

ad test configuration capsules, and also Including manu'arturimg.

pport Of testing in the engineering lab areas. During fabrication

of the EM hardvare and other developmental test structure, and during

develoyment or process specs, manufacturing will gain experience in

fabrication assembly and tooling of super alloy, materials and at

the same time help establish and develop shep skills required to

support production. The % Section is sepwrated from that of the

Production Manufacturing organization in order that test parts can

be manufactured with a minimum of interference with production

schedules. It is important that production schedules net be inter-

rupted and that reassembly and development operations continue

on an expedited basis In order that engineering design decisions can

be made on a timely basis.

In the performance of this support and manufacturini s-responsibility,

established cperrisnetal policies utilizing streamlined release methods,

abbreviated type tool design, skilled shop personnel, which allo--s the

use, of limited soft tooling, will be adhered to. This will result in

extreme flexibility in handling complicated manufacturIng process

requirements with minimum flow time and at lowest possible cost

comensurate with program objective.

X. ASSOCL4T3 CCrXThAC.TOR PLAIS

the Manufacturing Plans of the established ,associate contractors have

bben received as part of Martin Compnay-Document M13?•-• *-Progrem

PXan Velume 1, Dnra. Sear Step I= and Aerojet Gnea.l Corporation-Document

""""Iva .L NO. D2c597 +



L. "ABSSC!A CMn~MACM PLANS (Contimzed)

4) z~~6031.5 hBooster Eng±ne Prnr,=a Ria=,, Dymi Soar Step I." Since thiese

r PIMS bave not been. coordink'te4- and~ negotiatigns. CCuPleted, thiey dini

be lnelude'1 follvvnjg coordinatien.

df SAC 1546 1.33
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w'F rd ý ri*Nr IA L

• L h MAIWuACTUIRING NHODS DEVMLOPM•T PLAN

0D2-5697-7)

The Manufacturing Methods Development Program will provide manufacturing "mow-

how" to fabricate test parts and assemblies and the Static Test and Ground Test

Vehicles. Development of the "know-how" to fabricate these items will provide

the basic capability to produce subsequent vehicles. Development will be limi-

ted to support only the fabrication of a research and development system. Full

utilization will be made of all available information developed under government

contracts to prevent any duplication of effort and realize a Maximum economy

for this Manulfacturing Methods Development Program.

The Plan is divided into seventeen "Projects" or packages of work. Each "Project'

Is discussed by categories such as Justification, anticipated accomplishments,

approach, timing and cost. Presented in these categories (where applicable) are

3 discussions that include: disparities between present "state-of-the-art" and

Step I fabrication requirements; justification for method, process, technique,

or equipment development; theories and opinions; facts and references; success-

ful and unsuccessful investigations; miscellaneous background information; and

alternate approaches. The Plan also includes over-all manpower, cost and timing

information required to accomplish the Manufacturing Xethods Development Pro-

The purposes of the Manufacturing Methods Development "Projects" are, in general,

to cover requirements beyond the present "state-of-the-art", or where no tech-

nology exists, and fall under one of the following:

A. Providing assistance to Engineering, as requested, in the establish-

w ent of design criteria and requirements for processes and process

specifications in new applications;
I.I

SAC 1546 LI-
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B. Providing manufacturing techniques and information necessuar for £0-

Secplishment of the Step L contractual tasks where present tecý.,nolosy

requires improvement or none exists;

CIo d:* y assistance in establishing manufacturing "know-hoV", where

nano presently exists or where it requires improvenmenti to support

fabrication of test hardware;

D. Providing tool criteria for new materials and new techniques;

l. Determining facility requirements for new techniques and materials

necessary to meet Step I contractual commitments;

F. Establishing training criteria required for the fabrication of

the Step I Dyna-Soar.
II

The Manufacturing Development Sectior, Aero-Space Division, will conduct the

Manufacturing Methods Development Program. Individual programs (packages of

work that are within the work outlined under the Manufacturing Methods Develop-

ment Projects) are initiated according to an established procedure. All programs

are monitored by the Manufacturing Development Section Dyna-Soar Project Chief

to see that statements of work, objectives, budgets, schedules, and report re-

quirements are within the scope of the Manufacturing Methods Development Plan

(as approved by the Air Force) and the directives of the Dyna-Soar ,Hanufactu-ing

Manager.

Aditema infortation concerning t.is ?ln will be covered in the detallel
Manufacturing Me!thods Development Plan, D2-5S$Tj-T.

"C IS" t01300
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TOOLING PLA
St D2-569T-.8

the contents outlined herein represent a summary of the tooling concept that the

Systems Contractor plans to use to accomplish the tooling task of the Dyna Soar

Step I Progra=. Te Document D2-5697-8, Tooling Plan, is scheduled to be releas-

ed at a later date,

GEeMhRA TOOLING POLICY

Special Tooling is defined as that equipment manufactured. modified or purchased

solely for the manufacture, test, handling, or transportation (except that con-

cerned with launch and recovery) of the parts assemblies and equipment, and not

useable on other contracts or classified as Ground Support Equipment.

Maxi= 21anufacturing skills shall be used in the development of the tooling

program to reduce tooling costs to a minimum. Tooling will be minim.m, consistean

with the program reliability requirements and material characteristics. * ulti-

use and multi-purpose type tools will be utilized where practicable. .t--or

assembly and final 3ssembly tooling will use expandable tools to facilitate

incorporaticn of Eineering Desii changes and improve=ments in Manufacturii;

techniques developed during the research and early periodc' fabrication.

Tool drawings will be functional but will be complete enough to assure ccfig-ua-

ration control.

Tools will be of a quality to provide interchangeability or replaceabil!iy to the

degree specified by contractual requirements. Progrurm Master Gages willae.*e

hardware inter-faces between the Sy3tems Contractor, Subcoatrn-cors an-"d Associate

contractors.

SLAC 156 Ll 
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GE ~AL TOOLIUG POLICY (Continued)

Where practical handling equipment will utlfize a single design for both inplant

and outplant functions.

The tooling plan for the booster is included in The Martin Company's documnt

ER 1133T-1; ]ikewise Aerojet Genexal's Document LR60345 AJG3, includes tooling

plans for the booster engines. However, these documents have not been fully

coordinated between Boeing and the associate contractors and therefore this

portion of the tooling plan is not included in D2-5697. It will be included

after the coordination has been completed.

I
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X. TOOL=fG

1 CI'Tools will be furnished only where existing facilities and special equip-

ment are not available or where overall manufacturing economies will be

realized by their use.

When furnished, they will be of a ..nimum tooling concept to perform their

reqdred functions.

Nufmerical control will be utilized for tool fabrication where practical.

Ii. MAS'R TCOL=1G

A. MASTE LIM=L

Master models will be limiteel since most surfaces of the glider are

generated by straijht line eleients. Portions of the glider with

cVorundcontour lines will require master models.

1. Fin to Wing Leading Edge

These models will duplicate the fin and wing in the area of the

leading edge, where there are compound contours.

2. Rudder

These models will duplicate the rudder in the leading edge and

trailing edge and tip areas where copound contours exist.

3. Lover Xeading Edge of Fin

bThse models will duplicate the fin lower leading edge.

&. Nose Section

"Tis model will duplicate the nose cone forward of the production

break and the structure aft of the break.

5. Glider to Booster Transition Area

Whd. model will duplicate the transition section in areas of

jcning to the glider and booster.

XA 16, .- D2-569 7
* :. ~ -. AO 6.8-3

7 IN Vr L I,



A. MASME MODEJS (COuTIMu)

6. Qps Ule Body in Hatch Area

WI. model will duplicate the capsule in the compound area of

the hatch.

Be. MASTER GAGES

Master gages rill be the control media for production tools for

interchangeable and/or nrplaceable items where dimensional control

or numerical control techniques are inadequate and for those tools

vhere manufacturing and/or maintenance cost savings can be realized

through their use.

The following items will require master gages to control the critical

attach points and/or contour and periphery. nie master gage family

consists of the master gage itself and a secondary gage to control

the mating structure. Where more than one copy of the master Sage

Is required for vendor's or associate contractor's use, a master

control gage is also required.

1. Escape Capsule to Aft Glider Joint

2. The Transition to Booster Attachment

3. Parachute Compartment CoverI Pilot's Escape Hatch

5. Fin to Wing Attach

6. Slevon to Wing Attach

7. Rudder to Fin Attach

8. Body to Wing Attach

9o Leading Edge to the Leading Edge Beams

10. Leading Edge to the Leading Edge Beams of the Aft' Glider

SAC 1546 1K3
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B9 MASTE GAGKS (CONi r7tD)
U. Nose Cone Attach

12. Pilot's coaparmmt to Structure Attachment

139 Windshield Cover

i1o. Trim Surface Attachment

15. Aft Glider to Transition Joint

16. Air Brake Panel

17. Package Electronics

18. Equipment Container

19. Capsule Separation Rocket Attach

20. Glider to Transition Separation tiocket Attach

21. Nose Gear

22. MainGear

23. Main Gear Door

21. Fin Leading EdGe to Beam Upperr an 4Lower

III. ASSm-mY To0rmG

A. FIAL ASS SLY TOOLS

Final assembly tools will include jigs, dollies used to support the

glider st'rcture for systems installation and joining operations, slinV

and other handling devices.

In the design of these tools every effort will be made to minimize

the handling of the glider to mitni-ze damage.

1. Pilot's Escape Capsule Dolly

Capsule dolly will be used -for supporting the capsule for 11mal

assembly of capsule. It will support capsule at Jack points and

"viii. be used in conjunction with Aft Glider DoWay for joining the

5 [ Escape Capsule to Aft Glider at final assembly. Dolly will be

•. SC 1546 L.10
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A. IL AS=0SY TOOS (COuMTE)

1. Pilot's Escape Capsule Dolly (Contlmned)

d esigned with adjustable support points with sufficient movement

to allow joining. Dolly may also be used as an inplant trans-

portation dolly.

2. Aft Body Structure X'- 'ay Dolly

2Us dolly will be used to support the welded body structure for

X-ray inspection. It will provide for the positioning of the

structure for X-raying the welds.

3. Body Sling - Frame Assembly to X-Ray Dolly

Body sling will be the spreader bar type used to handle welded

fuselage structure for loading and unloading of X-ray dolly.

4. Aft Glider Dolly

Dolly will support aft glider section in final assembly area for

in:tallations of sub-assemblies and eayipment. It will support

glider at Jack points and will be used in conjunction with

pilot's escape capsule dolly for joining. It may also be used

as an Inplant transportation dolly for the. c=pleted gliler.

5. Rocket Min.ne - Air Launch Accele'ration Sling

The engine sling will be a beam type sling designed to hoist the

engine and maintain level attitude while trn•sferrin; from engine

shipping container to engine installation dolly.

6. Rocket Engine - Air Launch Acceleration installation Doli."

the engine installation dolly will support engine and allow engine

to be meved into position mounts while glider is in the ffi-a

Assembly dolly.

S MAC 154•4L.-
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A. FI=A Assm4LY TOOLS (corruzD=)
T7 Equipment Container Dolly

2Us dolly will be used for the loading, transportation and

installation of the equipment container.

8. Glider Sling

Me gSlider sling will be a beam type sling vtdch will attach to

suitable approved lift points on glider structure. Sling will be

used for transferring glider from glider final assembly dolly to

actuator test dolly or to sbl ,_ng dolly.

9. Equpment Container Sling

Container sling will be of stdtable desipx and coutruction to

safely handle the container for loading or unloading into the

glider.

10. Wing Joining - Scaffold

Scaffolding will be r•euired over the wing at joining due to the

fragile nature of the wing. skins.

11. Protective Covers: Fin Leading Ed-e and Jose Cone

Protective covers -will dve positive protecticn to installed

leading edges and the nose cone.

12. Wing Joining Dolly

Wing joining dolly will support the wing assembly and position it

in proper attitude for Joinin; to body stractue assembly. This

dolly may also be used for piclp work on wing assembly. It "i-Z

allaz access for lndinn gear installation and fia Joining.

13. Fin Asse.'ably Dolly

Tie dolly will be used for transzporting the fin essembly to final

assembly area where fins are installed.

1AC I4S 1,l3
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A. F= ASSM,4 TOOLS (COI W',,)

149. Escape Capsule Sling

j e escape capsule sling will be a beam type sling designed to

handle the capsule from assembly Jig to final assembly dolly and

tu shipping crate to base Joining dolly.

B. MAJOR ASS4BLY TOOLS

Kajor assembly tools will include assembly jigs, dollies or related

tools designed for the pu.rpose of fabrication within the major assebly

Davao

Some of the known requirements of major assembly tools are:

l. Escape Capsule Assembly Jig

This tool will receive and hold for assembly the capsule f-,roi

assembly, leading edge beams, parachute c artnt skin assemb-

lies and panels.

2. Aft Body Final Assembly

Tile aft body final assembly jis will provle for positionizG

the aft body structure assembly. The jig -will locate an! hold

the equipment container and the access doors for installation.

The access door location will be controlled by master gages.

3. Wing Structure

The wing stuctture jig will hold the srpars, s.Un support bea.-.s,

fittings, main landing gea- trunnions, and leading edge be=m.

I. Rudder Assembly Jig

Jbie rudder assembly A g will assemole the cco=lete rudder ready

for attachmeat to the fin.

SAC 1346 t.3
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D. MAJOR ASS~ELT TOOLS (COUTINUD)

5. Transition Assembly Jig

Vhis Jig vill hold the frame members, spars, attach fittings and

skin panels.

6. Elevon Assembly Jig

This Jig will locate and hold the elevon spars, ribs, fittings

and skin panels for the assembly operations.

7. Trim Surface Assembly Jig

This Jig vill loca.te and hold the spar and leading edge beam,

the ribs, flttings =nd skins.

8. Pilot's Conpartnent Maell Assembly Jig

The pilot's co.'artment shell Jig will hold side beams, bulkheads,

fram asserblies and skdn -nels. for assembly operation.

9. Aft Equipment Container Structure

This Jig will hold fra.mes and bulkheads in a horizontal position

for assembly and sidnning.

10. Aft Body Structure Assembly Jib

The aft body final assembly Ji.5 will position and install the

frames, eauipment container su-ports, access doors and sidn

assembly.

J C.* MIaOR ASSWBLY TOOLS

All jigs too lare for convenient hndling will be floor mounted tools.

The balance will be conemntioaal bench type tools.

1. Weld J3igs

Weld jigs for fusion weldLng will be ad-e for trusses such as

capsule main truss (L.H. and R.H.), aft body truss assemblies,

lb capsule spar assemblies, wing spar assemblies (L.H. and R.H.),

C1546 L-3
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C. )WnUR ASSE1BLT TOOLS (CC-%TMuW)
4D" I. Welt. Jigs (Continued)

frorwsrd body frame asse~lies and aft body frame asserZies.

2. Assembl3 Jigs

Assembly Jigs will be required which will be combination tools

allowing for spotwelding operations. Some assemblies requiring

this type design will be wing leading edge berm; capsule Jeading

edge beam; rear spar assembly; pilot's coparoeat; panel, pilot's

cmpartnent press shell forward bnlkhead; pilot' s co•artmnt

press shell aft bulkhead; pilot's cc=partment shell side beams;

parachute door assembly; nose gear door assembly; fin skin panel

assemblies and elevon skins.

3. Spotweld Jigs

A large number of spotweld Jigs will be required for wing and

body skin panels, escape capsule panels, access doors, etc.

Possibly many of these will be used as drill Jigs also for the

drilling of panel attach holes.

At present it is planned to use Keller K-mzatc or other air feed

type drills for the drilling due to driMing difficulties en-

countered in the material.

?4. Locating Tools

-Templates will be required for control of fit and attach hole

locat'.ons on the panels.

Locatiztng w. rill be used for the location of brackets and hinge

points within the body for such items as the parachute box, para-

chute door hinge and latch locations, instruent panel brackets,

pilot's entrance door hinges and latches.

"SC ISO6 &.23 ~~~ ~D5~
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IV. DETAIL TOOLS

A., MACHIN FIXTURES AIM DIES

SAmnber of form dies will be required for items such as aft body

door, rudder panels and corrugted skin panels and skin stiffeners.

Several types of corrugation dies wi.l be developed and quite a number

of hot form dies will be required for forming of corrugated backing

for aft body door panels and leading edge stiffeners.

Kill fixtures will not be made unless required to reduce shop setup

time or as necessary to hold tolerances or meet production rate.

Numerical control techniques .wi: be used where practical.

V. HAIWDMMG AID TEST EqUIPT'I

Randling equipment will include transportation, equipment, slings,

) staging and work platforms.

Mechanical test equipment will functional test the mechanical systems

at the factory and at "he test stations prior to glider positiou on

the launch pad.

Likewise, the electrical test equipment will test the ccatinuity,

cizpatibility and other functional tests of systems at the factory

and test stations prior to the glider position on the launch pad.

Ws equipment will be desired so that both inplant and outplant

functions can be accormodated by one design when practical.

'gI MWU ICAL CONTROL

Consideration for numerical control will be given tooling when it is

practical and when it agrees with the tooling policy. 'The use of

C ... . . ...... o. D.2-5697
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! V1. NMMICAL C(,NMM (COmr- ,MM )
"nweVIcal control for master model headers de.pends upon Engineerina%

i •" " method of releasing lof-t line information.

AU too used = the Dyna Soar progrs will, be inspected to ensure

I that parts or assemblies fabricated fro the tools are in accordance

i vith'Rnginee-ring draw--Igs and that parts are interebhangeable where

requrd. Tn addition., the tools will be inspected as required for

continuing caveability- to produce acceptab)le parts.
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MOMMT FLOUPISMf EQUflPEM PLAN

D2-5697 -11

As outlines In Dyna Scar Work Statement, dated 8-6-60O, par. C.4.4.9.6.

a Goverment Furnished Equipment (GFE) Plan wll be prepared. The defini-

tion or GFE as outlined in the above -nentioned •Plan ccoers •thos•.'

items of equipment which are classified ,-dr the terms of the Air Force

Procurement Iustractions within t',he foll-wing equipt schedules.

Schedule III: Machine•r & &eui-o=nt

(A-1) Machinery
(A-2) Related Ea-duction ,•ii.-ent

(C) Laboratory and Testi;r E"juipment

(D) IRLnitture ---A Zjuipnt

Schedule IV: Portable Tools. M.terial. &o n -'' and

Automotive Enuimmzent.

(A) Portable Tools

(B) Material Handli"n- and Automotive Vehicles

In accordance v'ith Dyna Soar Progr=m ran-in. poollicy 0l remote test base

facilities equipment will ba provided "xy the GCver-n-ent. Consequently,

the Contractor has develo.ped a provisioning plan for implementing these

bases vith Goverxment Furnished Bruipi nt. in the interest of minimizing

Air Force costs, this plan is oriented to obtaining equipment from existing

Government inientories to the mrcxi.nrn extent possible. Setquentially pre-

sented below are the basic elements of this promisioning plan:

A. The eontractor vill submit all outpltmt (test site) facility

type eqiipment requiremntx comsidered to be capital under

" ISAC 1546 L."
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the Contractors standard accounting policy through an Appendix "A"

application to (1) a new Dyna Soar Special Facilities Contract or,

(2) & suitable existing facilities contractwhichever is negotiated.

wInluded as part of the Appendix "All will be justification of

ut•rogra relationship nature, estimated loading and purchase

and installation costs, Federal Supply Classification (FSC) and

Production !juipment Classification (PEC) Numbers, manufacturer.

"uame and model if applicable, required quantity, descriptive

namenolatue, required funds and delivery dates, and the test

site for vhich items are required.

Be The Appendix "A" will be processed through the Seattle Air Force

Plant Representative (APPR) to the Weapons Systems Project Office

(wSPO) Flight Test Director foi review and endorsement.

C. AJU- Research and Develoment Conmand (ARDC) will screen the

Appendix "A" items for availability of existing equipment at

all ARDC test sites. Items located from this screening will be

appropriately noted in the Appendix "A", shipped to the appropriat.

Dyna Soar storage warehouse (described elsewhere in Pl=n) and

assigned to an LFE (Contractor) account. The Air Force wrill be

responsible for delivery of these item3 to the concerned sites 30

Sdays prior to the scheduled installation dates.

D. The Logistics Support Manager (LSM) appointed to the Dyna Soar

Program will screen Air Force Supply souroes for the balance of

the items in the Appendix "A" through the Inventory Managers

assigned to control the various Federal Supply Classifications;

Ds
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~I c 1zludling test equipmnt, =w.ZhIne tools, vehicles and furni-

I .zv. Items located from this source will be apiroppriately

notea in the Ak=_endx "A", requisitioned by the M4, shipped

to the spro.p.rate Dyna Soar szsrage varehouse (deseribed

elsesere in Mlan) and sssigned to an A H (Contractor)

aceount. The Air Ferce rill be respensible for delivery of

these itezs to the conce---d sites 30 days prior to the

sacheduled i e+J.a icn detes.

B. Conu.rTent wi-h CC' aud D above, Aeronautical Systems Center

(ASC) vill be acco.m!ishing Special Facilities Contract cover-

age for all- the. Agezdic "A" items.

7. Y unds will be assi +____e d j Ab C for provisio uing of items deter-

mined to be �,m!abal e IL Ar Force Sumly channels. The

Dyna Soar Flight Test Di±:ec-or will negor!zate the distribution

of these funrd between Depot SuXply for centrally-procurable

(CP) ite.-, Base Sup.-.ly for lcel.y procurable (I?)* items and

other agencies o dec•-ed necessary.

•, ABC will prov±de" copies of the Appendix "A" to the Con tractor,

edited to exclude the items available as a result of (C) & (D)

scrL-ening, and authsrize L-4ustrIo.! Reserve screening.

H. The Comtrt:tor w4.l screen indistrial Reserre inventories for$ all residual items approved in the Appendix "A" with the ex-

ception of labratorf and test equipment (ýSchedule i1l-C)

an the basis tha. erperience to-date has proven this effort '

* to be unjustified in tzrms of availability versus administra-

tive expense.

I. ABC w3Ll execute Special Facilities contract and release funds

SAC IW4 L-43 
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to the Contractor for prOc•',u.r nt of items not available

ftw AMC test bases or Air Force Supply azA for installatio=

of anl items r :ardless of orecrement source. The Contractor

Fpocurement ef these items will be _avved by the Seattle

AFfl/ACO.

J. The Contractor will effect procurement of these items not

fatmd to be available from Industrial Reserve and assure

delivery to the designated test site.

L The Contractor will ccomdinate the reeeival and installation

of aln facilities eq:•$.!ment transported from the warehouses to

the test sites.

The Air Force will activate storaGe v-rehouses, one each at AFFTC and AMR,

for the purpose of holding and disbursing facilities equipment assigned to

the Dyna Soar Program at the test sites. This consideration will preclude

the misplacement or misassi!wment of items at s time vhena reprocurement

would be impossible by the scheduled installation date. These -rarehouses

will be located on or in prcmix.ity to the test sites to minimize liaison

"" and transportation proble.ms. Accountabil-ty of equipment will be effected

directly to the AM Industrial .. ope. r- .!cuouot %ithout being processed

through the Base AFW Account.

The Contractor will assign monitors vithin the various Air Force provision-

ing agencies as deemnd appropriate to stay abreast of status and to deter-

mine the acceptabilit-y, regar•ing con•ition and capability, of the equip.

ment assigned to the program.

It is intended to proceas. knon require-menta for all the outplant test sites

in the initial Appendix "A", sinee there is very little difference betwiee

S AC 1546 L.13
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the installation and date for the various sites. The starting date for

equip•nent installation at Patrick Air Force Base will be used as . basis to

establish the appiicý,tion submitta. schedule since it represents the earliest

installation date of all tLe test sites. A flow time of approximately

fourteen months is aaticipated to accomplish the complete provisioning

cycle utilizing this plan. The Contractor feels this timing is reasonable

and will not adversely affect program implementation.

To accommodate the varied procurement and screening channels. related to this

GFE provisioning plan and due to the develo=ental aspects of this program,

the Contractor intands to soli-it 3pecial Tacilities Contract contingency

funds as part of the Ap-endix- "A"' a::lication. Specific reasons and

purposes for these funds are as follow:

A. For modification of items ac-uia-ed through Air Force Depot and/or

other supply chai-nels or purchased by the Contractor for the

1). account of the Gover=-ena.

B. The R & D nature of the Dyna Soar ?rogram dictates that con-

tinued desi.-n and other technological adJustments be initiated

by both the Contractor and the Air Force. Facility requirements

generated by these ad4ustnents will not be foreseen fur enough

in advance to incor-orate in the initial Appendix "A" and, in

many cases, the lead fiue associated with processing addenda

to the iniltal .,Dpcndix ".'" would not be compatible with end

required dates. In cases where timing loes not permit the

foimal processing of an Appendix "A" addenda for these items,

the Contractor will noti4 y the Flight Test Director of the

requirements and the Director will either assure availability

from test site inventories or Air Force Supply sources by the

SUAC 1346 L13
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end required datue, or v,-iJ au-.-.-ize the Catxa.tor to procure

the item using the subect cant-ingeney funds.

C. For the Contractor _oc-ure•nt of items intended to be fur-

nished from test site inventories or Air Force Supply sources

lut not available in t'i-e to meet fumding required dates

establisked by the Contractor in the A•penliz "A"

For certain long lead itens centaineed in the AA-p r "A" it myr be neces-

sary for the Contractor to initlete Procu•ement prior to the scheduled

release of SFC funds. The Contractor jrop:oses that coverage for such a

possibility be ad'forded in "Jhe prime contract by autherizing tte chaning

of the costs of these itens to the -- Contract an an interim basis

until SFC funds are provided.

Facilities t-ye items considered c-er.•d expense by the Contractor's

standard accounti-m. policy will be acuired on an i.ediate dispatch basis

from Base Supply at the test site concerned and, if not in stock, will be

purchased by the Contractor at the base ara charged to the separate burden

center overhead account as •alcllnbe ite=s of cost. The eontractor will

submit an annual forecast of these costs to the Base Co~ander commensurate

vith Fiscal Year Budget schedules for thee purpose of obtaining funding cov-

t.rage.

Maintenance and oper-ation of GFE will be the responsibhldty of the Centrac-

tor. Existing Air Force Base Services Su-.pprt mas be requested in the

accomplishment of this respo.zibflit-y.

Further study of Base Services capmsbility between the Contractor, Air Force

WSPO and Base personnel, will be conducted prior to the establishment of a

SAIIC ISJ46 . * _ _ _ _ _ _ _ _ _ _
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detailed maintenance and operation plan. Results of thisstudy vill be

ematained in the formal issue of the GFE Plan.

It vill be necessary to provision certain capital type facilities equip-

ment to the test sites during the inter-im period pending establishment of

the formal provisioning procedure and submittal of the initial Appendix "A

to the Air Force. Ihese requfrements will be comprised largely of adminis-

trative support items to accoamodate the manpawer build-up at the outplant

sites as presented in the Contractor's Facility Plsn, D2-5697-2. Te

Contractor plans that these items be provided by Base Suply under the

authority of the Dyna Soar Program S'.pply Contract. Accountability for

these items will be for:ally transferred to the aforementianed Special

Facilities contract upon execution by incorporation in the initial Appen-L

dix "A" submittal to the Air Force. For those items not available from

Base Supply, the Contractor plans to subamit same to the Flight Test Director

for approval and screening for availability from Government surplus and in-

stock inventories. If not available from these sources, the Flight Test

Director will authorize Contractor to effect. purchase of these items

against the Dyna Soar Program Su&ply Cantrac;, vith transfer of account-

ability to the Special Facilities Contract to be accomplished in the same

manner previously described.

The above plan will be used as a basis for provisioning Government Furnished

Equipment required by associate Contractors and Sub-contractors.
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CONF! .DE N .....

SUMARY

OF

N BAIL T PROPMTY PLAN

NO. D2-5697-12

The Bailment Property Plan will carry document No. D2-5697412

and will be readied by 12-22-60.. It will list all items of

Government Property, known to be required for the Dyna Soar

Program, that 3oeirn expects to obtain under "'Bailed Property

Agreements" from the Air Force.

Bailment Property is described as that property which can only

be obtained from the Air Force through separate bailment

agreements which are negotiated between Boeing and the Air Force,

and which is necessary specifically for use in performance of

Contract AF 33(600)-41517. This property may not be expended

or tested to destruction nor will it be installed and delivered

to the Goverr.-ment in a contract end-item. This property must

be returned to the Govexzient in the original condition in which

it was received, less fair wear and tear, unless the bailment

agreement authorized modification of the property and permits its

return to the Air Force in the modified form.

%S C ,i o. D2-5697'
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MZ.".• OF Z-rOYMT.M" PL:;
(Document D2-5697-13)

D2-569T-13, Subcontract Plan for Z°na -;Oar (st-p I) Pragam, is identical
to contractor's plan, D:: 1M), pre'iously submitted and approved by the
Air Force.

I. TASK

The scope of the Dyna Soar pro-am requires assistance Irm qualified

subcontractors in research and development and manufacturing to aug-

meat Boeinr effort. The 7rocurement task is to provi:_e the contractinr,

Lana ament cont-ol, ±mitcrin.g ,f subcontractors, and traffic control

of material from suilpliers.

MaUjor purchase items are a•nmexrated in the contractor's :.!ake or -uy

Plan, Document D2-5397,-3. -is -ocu=-_t, maintained on a keep-:,.-to-

date "basis, ser--es as the fr.itial tool in p1=a-nin± the procure=.et

program. :.%ajor subcontunct ites identified at týis time and pla=me•i

Sfor eerly 2rocur.ement action are:

Nose Cap

Accessory Po-er Unit

Reaction Control "3ysz=

Pilot's I owpar-,:nt 'Pr.233ure and Tb.t3ratur- Control *ystem

3tability Aukmentation System

Secondary Guidance System

Sgnaiticaat millston3s relative to these major subcontract items are

identified and sc..ciduled on the Dyna Soar Step I pro-sam master schedule

and on the scdedules azzcpanyin subarea elu=ents contained in

Volume II of J2-5,-97. Zhe schedule information contained in the p;omr=m

i
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mLater schedule will be fi"rmed up and e.-aned au'seqent to the so-

lectioxt of the subcontractors for these 5yst=s.

* U~X. SOURCE 3•ETION

Great emphasis is placed on the best ;ossible selection ef subcon.

tractors. To obtain the desired results, the followin. procedures,

'which have been developed ePnd proved over a period of years, are used-

A. A statement of derk is Join•tly prepared by the Znineerirg and

Materiel departments.

B. A technical s-eifcation i3 preparei by the .ineer!n Depart~ent.

C. A bidders' list 4ill be l•raared and rsvie;id at Boeing. It will

then be for-•rdad to the A7.-i and iSPO for review and cozent. .he

final bidders' list will recornize the Air Force coinents and recom-

mended additions.

D. The Request for zr~o-4sal -ill be pr2,ared, consisting of a stateet

of work, technical sec!i.ca-t4.on, prooswal instructions, ad-inistra-

tive g.uide, and a tra:.ait-tal letter.

Es On a development prosr=• such as Dyna Soar, the Requests for Pro-

posal normally anticipate a Cist-Plus-A-Yixed-Fee (c.FM.) t-jpe

subcontract. An establishid for-al proposal format is required.

F. Svaluation boards are established for each major subcontract item.

Bard members ,ill be assi-n ed by Boeinc mana ement from the

Materiel, Fiarnce, !cnufacturin,, 2n-ineerinz, and ýuality Control

SA 1346 LOE3
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rdepartnents. The evaluation board will review the adequacy of

Sthe procurement p-ckrge, evaluate subcontract roposals, make

subcontractor sur'v-z. or evaliate Boein survey team reports, a:d

make the final selection of the subcontractor based on the collec.

tive evaluation of all elements of the task.

G. :n accordance with prime contract requirements, the contractor

obtains Air Force concurrence in the selection prior to proceedin I

with contract negotiations. '

I. The subcontract is approved by the AM.R ad, then placed with the

successful bidder.

III. SUX3COIMCT RMT.AGEPNMT

The areas critical to the success of the Dyna Soar subcontract program

are: (a) ranagemnt of the technical volution, (b) ensuring that the

subcontractor performs on schedule, and (c) that the contractor,

together with the subcontractor, ma.ne.Zes the costs of each subcontract

to stay within the pla.ned pro.gram fvuds. Each of thcse three areas

will be controlled throtth surveillance tochnique sot forth below.

A. MOMTO.CE RP1OflTS

Contractor r.,quires, as part of each subcontract requirement, nonthly

parforrace reorts on an established fcrnat. In essence, these

reports are the subcontractor'i report ayiinst his ova estblir'cd

plan and, on receipt by contractor, are analyzed by 1Ianufacturinu,

Enginccit-inp and Yrocuri=ent personnel to dolerAne areas of o):ce1s

or veakr.,3s. The evaluation of these reports initiates corrective

action aj required.

-;BAC 1-46 t 23
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"��JAn a part of each subcontract, the sup7lier =st furnish each

'mth a Cost report to an established format. These cost reports

Include actual and forecasted expenditures and are analyzed by the

Materiel and Finance departents. The 1-atLriel Departent utilizes

these cost reports as one of the controls -vith the subcontractor

and maintains a su=&ery oe the cost situation on each subcontract.

C. COORDINTATION C0,,:M..---=•

Regularly scheduled coordi4tion conferences will be held between

the contractor and the subcontractor with a formal agenda for each

meeting. 7hese conferenes are usually held on a ttme- azd-homa"

sequence at selected int•-r•a3.. AttAanunce at the conferences 1s

comprised of Ma-ineering, Procurement, .L.ufacturinp, Cost Anwalysis,

3:d ana quality Control personnel from the contractor and counterpart

personnel frcm the sulbcontractor,

D, P M-ID •0. 30=19=Z-1 -33

On major Ite=s Boeing nmay establish a resident team at the subcon-

tractor's plant consist.-1n of a senior resident re'.r.esentative

(Procurement), one or more en.,ineers, one or more Quality Control

personnel, a .Ianufacturtn; representative, and a cost analyst.

This team will have the responsibility to maintain on-the-spot

coordination and surveillence of the subcontractor's performance.

Be C017MIC70i~ A.33'* M2 rSB'M CT

As an out-rovth of correspondencej resident contractor team coor-

"SAC 1 36 t-13 No. D 2-5697
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dination, and coordination meetin..7s, it is frequently necessary to

proAde assistance to subcontractors. This assistance ordinarily

consisits of stationi: one or more specialists at a subcontractor's

plant to help in ove.cozinZ the problem. This level of assistance

Is utfized only as a last re.sort. The techniues of =onitorship

and control set forth elsewhere in thts document are desinaed to

avoid this extensive level of contractor assistance.

The contractor -i4l utilize a "an=aent council conaistinr of

zembs from BoeiinZ &,-=et, associate contractors, and an exec-

utive ftro each of the - lsu'i.=.ractors. "The Purpose of

this council is to reviav the over-all pro•_ when items of sig-

nificance need to he dIscussed Jointly between the executives of

* .j the Dya.a 5oar team. • ipal items for discussion are reorientation

of the proiam, fina-ncial or fundiag chanzes in the ;rogran, and

policies on nan ement of the pro~re.

IV. A33OCIA" CO .- -O3 P.'L

Suarzy infornation r .in- the r-ocure=.t plans of the associate

contractors, Me XArtin C=pany and the Aerojet-General Corporation,

is contained in Document ME 11337-1, The MHartin Company Dyna Soar Pro-

gram Plan 'lolume :, ard Proposal :11o. LR 60345, Aerojet-Genera. Corpora-

tion Dyna Joar Step I Booster Poes Plan Volu-ze 1. 2ecause

the selection of mnjor subcontractors for the kartin and Aerojet pro.

grams has largely been accomplished, the contractor will coordinate with

the Air Force ypeor to initiating activity to obtain detailed subcontract

plans frou the associate contractors.

No D2- ) 7
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OUTLIM~ OF SYCT"3-1 '37•.:--7_.-',T TEST PA

(D2-5697-14)

II DISTRIBUTION

III TAM3 10 CONTITS

IV ST~A=f

T DETAIL PLAN

A. AIR LAD1C•"" PL-

1. B-52 Car.'er 'Yodification and Instrumentation Plan

2. Test Support and Range Activation Plan

a. Data Acquisition and Processing Plan

b. Co--nunications and Tracking Plan

c. Test Control Plan

d. Base Service Plan

* 3. Air Launch Operations Plan

a, Preparation and Pl•xtavirg

b* Associate Contract.or E3ui.pment Int.egration Plan

(1) Guidance & Control

(2) Corunication

o. Test Ccn.luct Plan

(I) Glider Punctional &nd Integration Testing (SIL)

(2) Glider Asoembly and Ground Tests

(3) Glider Loading (on B-52)

(4) 'Prflight Operations

(5) Pli~ght Tests

(6) Glider Reeovery Operations

j .(7) Post Plight Operations

(5S) Glider Reycle Oýerstions
1 NAC IM L-41 O- D2-5697
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•. Air Launch Operations Plan (continued)

4. Analysis and Reporting Plan

Do GROUND MAUfCH PL.A.N

I* Test Support and Range Activation Plan

ao Data Accuisition and Processing Plan

b. Cos=unications ae Tracking Plan

• ate Test Control Plan

do Buse Service Plan

to guidance Equipment Plan

f. Down Range. Landing Siter Plan

go Range Safety Plan

h. Search, Recovery, and Rescue Plan

I. Ships Utilization Plan

2. Unmanned Ground Launch Operation Plan

j a. Prepart.tion and Plan-ning

b. Associate Contractor

(1) Guidance & Control

"ft. (2) Comunication

(3) Booster

a. test Conduct Plan

(1) Glider Punctional and Integration Testing (SIL)

(2) Booster Punctional and Integration Testing (Balti-ore)

(3) Preparation for Shipmeat t Transportation

j (4) Vehicle Assembly# Checkout and Integration at.AB

PAGE6. 14.-2 4-
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@. Tesut Conduct Plan (continued)

-() Preflight Operations

a. 3ooster Checkout

b. Glider Checkout

. Plight Readiness Firing

d. Refurbish PAD

e4. Countdown

(6) Plight Tests

(7) Glider Recoveyz7 Operations

(8) Post Mlight Operations

(9) Recycle

.e Hangar

b. Pactory

a. Post Flight

d. Analysis and Reporting Plan

3, Manned Ground Launch Operation Plan

a. Preparation and Pla.ning

b. Test Conduct Plan

(1) Glider .unctional and Integration Testing (SIL)

(2) Booster FVunctional and Integration Testing (Baltimore)

(3) Preparation Ior Shipment A Transportation

(4) Vehicle Assembl, Checkout and Integration at AMR

(•) Preflight Operations

a. Booster Checkout

b, Glider Checkout

Go Plight Readiness Firing

a. Refurbish PAD

t. Countdown

MAC ISO~ L-1 
O-D-51
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a. Test Conduct Plan (continued)

4D (7) Glider Recovery Operations

(8) Post Plight Operations

(9) .ecycle

I ~a. Wm~nar
b. Pactozy

a. Post Plight

d. Analysis and Reporting Plan

S|AC 16•4 603I
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S3UtRY OF MAUACTtPING F \CILITIES PLkn - (D2-5697-15)

This plan will set forth a general description of the facilities re-

quired for the manufacture and support, and Category I testing of the

glider, booster, and glider/booster integration, This document will

also present detail scheiules for "brick and mortar", equipment items,

azd area requirements.

GLIDER INDUSTRIML "14D CATEGOY I TEST FACILITIES

General

The primary objective of this plan is to make maximum effective

use of existiug fa-Alitis and equiprm.nt, and simultaneously

strive for a "minimum flow" chax-teristic. This resulted in the

concentration of: GLIDER INDUSTRAL FACILITIES. effort in Plant

II areas; and CXECRY I TEST FACILITI.S effort throughout the

Plant II and Developmental Center;, and hazardous and high

noise level operations at Remote Sites within the Seattle area

complex. (See Pg. 6.15-9 (Plot Plan) and Pg. 6.15-10 (Flow Plan)

GLIDER IDUS"TR.LXL !.unctions will require:

1. Rearrangement and activation of 99,730 square feet for shop

area within existing buildings.

2. Utilization of 400,000 square feet of existing mutual support

fabrication shops, i.e. jig erection and machine shop, etc.

3. Office areas will require 178,000 square feet.

CATETZRY I TEST functions will require:

1. Rearrangement and activation of 71,700 square feet for

laboratory area vithin existing buildings.

1S4AC R1 L.13
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2, Modification and activation of 13,760 square feet for

laboratory areas within the Seattle area complex.

3. Utilization of 300,COO square feet of existing mutual support

laboratories, i.e. wind tunnels, and materials and process

laboratories, etc., also within the Seattle area complex.

Combining all the area requirements listed above there is a total

requirement for 1,063,160 square feet, of which approximately 7%

is government owned. Proposed in-plant space requirements are

shown on page 6.15-11.

In. determining equipment, -na Soar ergineering documents

were reviewed to deter-ine develotental, marufacturing, tests,

and process requirements. The next step was to review the

availability of existi!g 3oeir•g and government owned. equipnent

and prepare a list of er.uipmmer.- for procurement. As new require-

ments arise and specific needs are finalized, the Systems Contractor

will submit these i~ems eor screening and/or procurement. The

Contractor will screen goverrmenz surplus for such items as may

be available from its :ndustrial aeserve inventories to satisfy

these requirements.

Major subcontractors have not been established.- They will be expected

to adhere to the Systems Contractor's furding policy, and their

requirements will be incorporated into the document when they

have been determined.

The following sections of the Glider Industrial and Category I

Test Facilities plan describe in further detail the existing and

additional facilitins needed to support the Dyha Soar Step I
Q%• 8AC 1546 t.13

Agff"W" No. D2-5697
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G0ider Industrial and Category I Test Facilities.

EISTING GLM ITRDMSTRIAL ?ACILITIES

Fiial assembly, major assembly and subassembly will be performed

la the high bay area of Plant II, using wherever possible, existing

production and related suppert equipment. Existing production and

related support equipment facilities to be used are as follows:

1. Facilities and equipment wi.thin the Plant II area will be

used to support developmental tooling and detail fabrication

shops.

2. Existing prima=-y standards laboratory and the certification

and calibration laboratory will support the test equipment

manufacturin.g activity.

3- Interim of fice area rill be located at the Dwvelopmental Center

until January 1960, rhea final locaticn for office area will

be provided in Building 2.01, North Property, for Program

Management, -g!;ineerinZ, ;uality Control and Manufacturing

office functions diirectly supporting the program.

AD•DITIO:TAL GLrDL• _,J.SI....AL ?ACI~!L.••S

As previously stated, every effort vill be made to utilize existing

facilities where practicable. However, manufacturing shops and

fmcttioas unique to the Dya Soar glider, requiring stringent

manufacturing supervisory control, have been provided for as an

Integrated maniufacturing facility in the high bay area of Plant II.

, A receiving inspection area is required to provide iwspection o"

Items received from suppliers so that conformance vith engineering

and contract specifications are assured.

I-I L NO.
NOet- 5697
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Production and treasury stores are to be located within the Dyna

Bear assembly complex and will issue and provide parts control.

The subassembly shop will, accomplish ýpot and fusion welding

subassembly.

The major assembly shop will be responsible for the build-up of

all major assemblies, including wing, body framing and skinning.

A final assembly shop is responsible for the installation of all

equipment and systems, and for the performance of continuity checks.

A refurbishing shop will be located adjacent to the assembly shops,

to better utilize equip;=nt, and will be responsible for the

reftrbishnent and/or =odit. ation of gliders as required.

O The ground support equipnent shop will also be located in high bay

adjacent to the assembly shops, and will be responsible for the

fabric•tion and assembly of Sround support equiyment rough struc-

tures. Actual stuffi.g and testing will be accomplished in the

electrical mechar-zal and assembly Ghop located on the balcony

within the same bui.iinj.

An existing ý.nufacturiný Research laboratory will provide for the

preparation and evaluation of prototype parts and test specimens

for the Manufacturing Decartment.

The mock-up and associated office and theater area will be located

in Building 2.01, North Property, adjacent to developmental support

* laboratories and the Dyna Soar project offices.

I I AC IlS4 tL-4 " F I N O. D2 - ,.
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EXISTING AND ADDITIONAL GLIDZR ,A=•C.•Y I TEST ?ACILITIES

The Systems Contractor will fully utilize existing research and

development facilities to support Category I testing for the Dyna

Soar Step I Program. Testing includes design tests required for

the development and qualifying of the glider, and functional testing

of production items of harcdare up to and including si bsystems.

These tests will be accomplished i-n existing and in some instances

In new facilities all located within the Seattle area complex.

(1) Mechanical Propulsion Laboratories

These laboratories vill provide developmental and

functional testing of vehicle subsystems. New test

facilities at Plant II, Shuffieton and Tulalip will provide

re-entry envi.ronxental conditions of temperature, altitude

and dynamic loading.

(2) Structures Test Laboratories

These laboratories will provide test capabilities for

static and dynamic loading of the complete glider and its

components.. Re-entry thermal stresses will be simulated

in the Radiant 7-at Laboratory. .The Sonics Laboratory will

investigate the effects of acoustic vibration. Basic struc-

tural development will be conducated in the materials laboratory.

Minor laboratory rearran.;e=4nts and new equipment vill be

required to accomplish the test program.

(3) Wind Tunnel

The Boeing Wind Tunnel complex provides aerodynamic

testing capabilities from vach 0 thru Mach 25. Problems

of stability and control, aerodynamic heating, and static

V~.AC 1A6 13 ~NO.
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an4 dynamic loads viii be investigated throughout this speed

range in the four existing major wind tunnels.

() Structural Technology

2I.1-aterials and Processes groups will measure thermal

and physical properties and establish materials and process

specifications for the Dyna Soar Glider. Materials evalua-

tIon and effects of atmospheric environment on materials

will be det•-•n-ned. The Dymamic Laboratory will be responsi-

ble for the calibratio and instrumentation of elastic models

for the Wind T=unel program. The Acousticsz Laboratory will

be responsible for the simulation c,' the Dyna Soar sonic

range. Acoustic levels will be measured during actual and

simulated firings. The Structural Technology Test Program

5. vfillbe acccmplished in existing laboratories with minor *

equipment additions and modifications.

()Physics Technology

Physics Technolo-' Laboratories will be utilized to support

testing incluling Analog and Digital ca.nputing equi-pment,

control dynamics, electrical equipment development, servo

and mechanical development, ccmmunication system development

and electronic type testing activities relating Ito the

electronic subsystems.

(6) Systems Test

Systems Test will require new facilities for the Systems

integration and Developmental laboratories, and Data Storage.

This requirement viii be fulfilled by phaslng into similar

PAGE it. 15-6



existing facilities in Building 2.01. This will provide a

Si ) balis for an integrated Dyna Soar Step I facility by locating

these laboratories, offices and Mock-up and Display all in

Building 2.01.

the Systems Integration Laboratory will receive the glider

from final assembly and is used for: final functional and

compatibility tests for verification of.performance and

quality levels; and for the preparation of statistical and

test data as required for performance analysis of the

complete glider assembly.

Developmental laboratories will be used to evaluate the

vehicle subsystem integration and perform engineering evalua-

tion and test of prototype vehicle subsystems and componants.

Data System's requirement includes additional area for

display and storage and new Transducer Calibration equipment.

An existing environmentally controlled area will be utilized

for the Tras.- cer Calibration Laboratory.

BOOSTE I'E. tAr.L n-, CX'!CORY I TEST ?ACIL"ITES

General

This section -will outline objectives of the Booster Industrial

and Category I Test Facilities Plan, suzarize area requirements,

give total requirement and the per cent that is government owned.

In addition, it will outline method of screenin. for equipment

requirements, and establish the funding pollcy for the Associate

Contractor and its subcontractors. (See Vol. III Program Plan -

Facilities Plan, tS-0009, III.)

VA
•I%4 L3.S
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a.sting auac~i and si--,22n Facilities

Uis section will smunarize existlin facilities to be used, der.

tooling, detail fab., etc.

Additional .afacturin. and Suplmort Facilities

ids section vill give brief description of new areas to be activated;

4noludlin location and function to be performed In area.

MOBT0S CAT•-1EORY I T FACILITZ

x isting xaufacturin; and SYrort Faci-4ities

This section viii sizarize existing facilities to be used, dev.

tooling, detail Lab., etc.

Additional :--ictari• nd Su-nort Faciiit.cs

is section vill giverbrief-descfipticnlS nea areas to be activated;

Incluling location and function to be performed in area.

___ I

General

gis section will outline objectives of the 3-1-der/3ooster Cate3ory

I Test Facilities Plan, and vill suz•arize area reqairements, 3ive

total requirement and per cent that is government owned. In

addition, it vill outline method of screening for equi.,ment

re•quiremeats, and establish the tundinng policy for the Associate

Contractor and its subcon•-actors. (See Vol. InI - Frozran. Plan -

Faeilities Plan S-O0039, Mii.)

~dsti ==11,,-ctur 4 -=- and S:o h "cili'-Ies

This section vM starize existing faci2ities to be used, deve.

tooling, detail fab., etc.

SAC 1346 L.13
" NO. D2-5097
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Additio-al Manufacturinx and Suonort Facilities

This soction will give brief description of new areas to be

activated, including location and function to be performed

Sin area.

In addition to the foregoing, the Manufacturing Facilities Plan

will contain detail implementation schedules for equipment, area,

and "brick and mortar" construction. These schedules will be

revised on a timely basis as changes in schedules or implementation

action occur. This information will thus provide for a current

f analysis of facility requirements and schedule status, as well as

a means of assuring over-all facility program direction.

Page 6.15-12 shows a flow plan of the working relationship that

exists between the Systems Contractor and the Associate Contractor.
I,

MSC 1346 k.R
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SUMIN OF DESIGN DEVELO?!C_`, TET PTaI!

(D2-5697-16)

The Design Development Test Program planned by the System Con-

tractor ,is presented herein in summary form. Development test-

iLg to be conducted by the Martin Co. as Associate Contractor to

develop the booster is not included at this time. The test plan

is divided into fiv- major sections which are as follows:

a. Glider/System Design Development Tests

b. Glider Subsystems Design Development Tests

e. Glider/Booster System Design Development Tests

d. Ground Support Systems Design Development Tests

e. Yrea Flight Test Vehicle (KIETS) Design Development Tests

Glider System Pesi- Development Tests

(Re '6. M-5697-16, pa.ra. 3.1)

Testing in this area comprises all tests which relate to the

design and development of the total glider system and are

intended to establish the basic glider external configuration,

shape ant size of aerodynamic control surfaces, structural

"materials to be used, material design a'lowables, structural

devign environmeats, and establish allowable loads for the

various structural components. These tests ,.re grouped into

the tollowing technical areas:

a. Aerodynamic Heating (Ref. D2-5697-16, para. 3.1.1)'

b. Performftnce Stability and Control (Ref. D2-5697-16,

Pars. 3.1.2)

-. ý.,terials and Processes (Re.. D2-5671-16, pars. 3.1.3)

LAC 1 1 i" -. ,
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7 d. Basic Structural Allowables (Ref. D2-5697-16,

para. 3,1.4)

e. Structural Environments Developmental Tests (Ref.

SD2-5697-16, para. 3.1.5)

fe Structural Components Allowables (Ref. D2-5697-16,

para. 3.1.6)

Note: Detailed Wind Tunnel Test Plans have been compiled

which cover the first nine months of thI Step I

Program; these plans are contained in SAC Document

D2-5697D "Nind Tunnel Test Plans".

Glider Subsystems Desin Develo~ment Tests

(Ref. D2-5697-16, para. 3.2, )

Testing in this area generally covers all glider subsystems

which may be tested as separate entities and are not inter-

rilatod to other subsystems and their operating environments

to such an extent thea levelopment testing of isolated sub-

systems cannot be conducted. Testing in this section which

is not directed specifically at developing subsystem design

criteria includes those tests which must be conducted to

verify design adequacy and devilop performance criteria

prior to actual fli.5ht and/or qualification testing. The

following major subsystems will be tested:

a. Structural Components (Ref. D2-5637-16, para. 3.2.1)

b. Landing Gear System (Ref. D2-5697-16, para. 3.2.2)

ca Deleted (Ref. D2-5697-16, para. 3.2.3)

16. AC 1346 L-33-
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d. Propulsion System (Ref. D2-5697-16, para. 3.2.4)

; ) "e. Glider Separation System (Ref. D2-5697-16,

para* 3.2.5)

f. Escape System (Ref. 1D2-5697-16, para. 3.2.6)

g. Guidance System (Ref. 1)2-5697-16, para. 3.2.7)

h. Plight Control System (Ref. D2-5697-16, para. 3.2.8)

3. Communications (Ref. D2-5697-16, para. 3,2.9)

k. Secon4ar7 Power System (Ref. D2-5697-16, para. 3.2.10)

le Environmental Control System (Ref. D2-5697-16,

para. 3.2.11)

m. Crew Accoi..odations System (Ref. D2-5697-16,

para. 3.2.12)

no Test Data Acquisition System (Ref. D2-5697-16,

S ( para. 3.2.13)

Glider-3ooster System Dfes.--n revelor:ent Tests

(Ref. D2-5697-16, para. D22-5697-16, para. 3.*3, )

Design development testing of the combined Glider/Booster

is limited to those tests wh-ich are related to the design

:and performance ef the total vehicle and are primarily

intended to investigate the effects of0 the additions of

t.he booster stabilizing fins, transition structure and glider

vehicle to the basic booster assembly. The following test

series are planned for this development area:

a. Aerodynamic Heating (Ref D2-,c6)7-16, pars. 3.3.1)

b* Performance, Stability and Control, (Ref. D2-5697-16,

para. %37.2)

""(.N , No. D- 5 51)7
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S'1i. a* Guidance and Plight Controls (at present, all

required testing in this area is covered by those

*� tests planned for the glider vehicle; and special

testing which may later become necessary will be

added accordingly),

d. Structural Environments Developmental Tests

S(aer. 3)2-5697-16, para 3.3.4)

Ground Systems Desi-n Develotment Tests

(Ref. D2-5697-16, para 3.4,)

Testing in this area is limited to those tests necessary

to establish initial design. Since the bulk of the ground

rspport subsystems are developed from "state-of-the-art"

components, the majority of the total testing required is

' - •covered by MIL-D-9412C which outlines the requirements for

-- . qualification and system suitability tests. Design develop-

ment tests are planned for the following ground. support

subsystems;

* as Arresting Mechanism (Ref. D2-5697-16,

para. 3.4.1)

be Breathable Atmosphere Supply (Ref. D2-5697-16,

para. 3.4.2)

c. RP Coupling Devices (Ref. D2-5697-16, para 3.4.3)

Free Plight Test Vehicle(.=TS)

(Ref. D2-5697-16, para 3.5,)

Design development tests for the HETS test vehicle are

primarily intended to develop aerodynamic and structural

IAo 
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(5of guidance and Plight Controls (at present, all

required testing in this area is covered by those

tests planned for the glider vehicle; and special

testing which may later become necessary will be

added accordingly).

d. Structural Environments Developmental Testa

(Re. D2-5697-16, para 3.3.4)

Ground Systems Desi-n Develocment Tests

(Ref. D2-5697-16, para 3.4,)

Testing in this area is limited to those tests necessary

to establish initial design. Since the bulk of the ground

support subsystems are developed from "state-of-the-art"

components, the majority of the total testing required is

O • covered by MIL-D-9412C which outlines the requirements for

qualification and system suitability tests. Design develop-

ment tests are planned for the following ground. support

subsystems;

a. Arresting Mechanism (Ref. D2-5697-16,

Para. 3.4.1)

b. Breathable Atmosphere Supply (Ref. D2-5697-16,

para. 3.4.2)

e REP Coupling Devices (Ref. D2-5697-16, para 3.4.3)

Pree Plight Test Vehicle(.:as)

(Ref. D2-5697-15, para 3.5,)

Design developmeut tests for the HETS test vehicle are

primarily intended to develop aerodynamic and structural

Ir AC 154.3" t-
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4 design data fo.r design of the third stage boost vehicle

and Dyna Soar Structural Test Section which will be

attached thereto. Additional testing is required to

develop reliable temperature and pressure sensors which are

compatible with the HETS flight environment. The following

tests are planned to accomplish the above objectives:

a, Third Stage Aerodynamic Configuration Tests

(Wind Tlunnel Tests) (Ref. D2-5697-16, para. 3.5

and 3.5.1.1)

b. Stractural Development Tests (eof. D2-5697-16p

para. 3.5.2)

a. Temperatui~e Sensors Tests (Ref. D2-5697-16,

para. 3.5.3)

d. Pressure Sensors Tests (Ref. D2-5697-16, para. 3.5.4)

Q
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0OUTLINE O' AIR CREW TMAIING PLA

X FOREWORD

II DISTRIBTUTION

MII TA3LE CF CONTENTS

IV SthiA

V DET?•L PLAN

GENERAL

Joint Coordinated Pilot Panel (Air Force - N.SA - Contractor)

Qualifications.

1. ACADEMIC

1, Calculus and Differential Equations

2 Computer Theory

2. Astronauticsif
-i. Astronomy

5. Aerodnamics and Aerothermodynamics

a. Stability and Control

b. Dynamics
q

6. Structures and Thermodynamics

7. Rocket Engines

8. Inertial Guidance

9. Life Sciences

C. SYSTEM FAMILI.AI7.ATION (DESIGN DEVELOPM0EN P tRTICIP.\TIC.N)

l. Document Distribution

2. Periodic Briefings

3. Design Coordination and Briefing

a. Configurations

b. Performance

6A 5" L-83
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Co. SSTEX FAMILIARIZATION (Continued)

30 a. Structures

Le Flight Controls

as ýCrev Station

fe Escape

g. Auzxliary Power

he Environmental Control

le Electronics and Communications

G1 Guidance

If* Booster

(1) Airframe

(2) Propulsion

(3) Control

4. Test Program Plannin
I.

5. Simulation

a. Fixed Base, 60 Flight Freedom

Proposed API•C Facility and

Contractor Develo-,mental Simulator (includes sore

physiological stress capability)

b. Moving Base, 60 Flight Freedom

Roll Pitch Chair NASA Ames

a. Centrifuge

W•DC, WADD and'NASA Ames

d. System Integration Laboratory

Contractur

em Reaction Control Simulator

Contraotor

SAC S4~ .R~NO, D27-561-7
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S.. Supplemental Physiological

" VWADD

6. Wind Tunnel Test Observation

7. Qualification Test Observation

,8 Mack-Up Evaluation

9. Manufacturing and Assembly Inspection

D. FLIGHT

1. Approach and Landing Simulations (60,000 ft., M-2)

-1406 APFTC Trainers

-.106 Contractor Test Bed

2. Maintain Flexible Reference (Including Instrument Proficiency)

T-33

P-100
Aircraft of

T-38 this type AFPTC

(~'.P-104

P-105

3-52 ) High Inertia A..UF'C or
Vehicles

iKC-135 (Boost) Contractor

3. Reaction Control

F-P04 NASA Eddards

4. Variable Stability

T-33 Cornell

P-100 NASA Ames - Edwards

5 R Rocket

.15 NASA - Edards

S SAC 1M .D-13
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~.zeo Gravi ty

(! i ) -100 AFPTC

KC-135 WAD]

7. Display Familiarization

6-106 Contractor Test Bed

8. Suit and Human Instrumentation Familiarization

Y1-102 APFTC

P-106 Contractor Test Bed

Down Range Landing Site Familiarization

P-106 MMCT

10. Other Flight Investigations as Required

g. FISCBLLANEOUS

1. Physical Training

2. Survival Training

*. Field Trips

4. Range Familiarization

b. 'ICBM and Mercury Launch Observations

o. Subcontractor Coordination

V SAC ISM6 L-13
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• h.F I•lx - .L _ MIT.! %

oUTLMN O FIRE MoF CTION Aln SAFET, PROGRAM PLAN

(D2-569T-18)
%J--

I. ,KC]

Dr.RMI. DISTRIBU&VIONT

T. DW!AIh FIRE PROTECTION & SAFET PLAN

1, Organization

3. Flight Safety & Fire Protection

1. Design Analysis

2. Design Requirements

3. Design Criteria

4. Design Assurance

5. Test

0,, Groun Safety & Fire Protection

1. Design Analysis

2. Design Requirements

3. Design Criteria

4. Design Assurance

5. Text

I D. Associate Contractors Fire Protection & Safety Plan

1. Booster - Martin Company

"2. Booster Engines - Aerojet General

3. Primary Inertial Guidance

4, Communioations

5. Booster Guidanomi

3. Incident Reporting and Investigation

! U 6 ,UL 413 NO. D•. 2,707
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NUMAN FACTORS PROGRAM PLAN

(w-5697-19)

During the first increment of the Dyna Soar Step I program the Human Engin-

eering effort will be coordinated closely with the Glider Design Section to

up-date the previous analysis of the air crew functions and procedures essen-

tial to successful performance of the DS mission. The analysis on a relative

time base will apply to both normal and emergency procedures during the pre-

launch, launch to end of glide, and. the re-entry through landing phases of

the mission.

Numan factors criteria and requirements will be revised to the new flight

program analysis. A special. effort will be made to determine the nature

and timing of information required by the pilot and the control responses

* * necessary for successful operation throughout the flight profile.

Airerew physiologi.al states and requirements will be assessed under the

various conditions of the planned flights. Where necessary, to assist in

evaluation of the envlronmeratll parameters, physiological studies of animal

performance will be employed in ground tests and unmanned flights. M'~ns

capabilities to function properly during flight performance under the physical

and environmental parameters of the flight profile will be investirated further

by studies on the NADC or equivalent simulat~or and by the use of operational

ground and flight crew station mockups.

Continuing evaluation vIll be made of the protection and escape requirements

and the protective equipment designed for the pilot.

SAC 1344 Wt
No D2-5.697
Moo 6. 19-1
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Azier design requirements have been established a program of direct

participation will be conducted with the design eng.neers to provide

normation needed to meet design trade-offs. A program of development

tests will be conducted on prototype cockpit design by simulation of

flight parameters.

-uman factor requirements for physiological monitoring during flight and

for launch and landing site facilities will be provided to the Systems

Tests and 3ase Installation departments during the design And procuring

phases of the pro.ram.

Human factor assistance will. be provided for the development of tne training

program and for training equipment requirements.

? During the flight phase of :he test program on-site human factor personnel

vill collect data on the effect of cockpir design antd protective p-es30nel

equipmaeit- for evaluation of the operator efficiency iurin. the flight.

RAC is" t0R3N
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Cr SUW(ARY

OF

G. F. P. PLAN

NO. D2-5697-20

The "Dyna Soar Government Furnished Property (GFP) Plan

Including UFAE Items" carries document No. D2-5697-20. This

section is specifically the System Contractors' "GFP Plan".

However, as the program develops and information becomes

available, sections will be added covering 'Associate Contractor'

"GFP Plans". Thus this summary will eventually include summary

lists of G.r-T transferred among Associate Contractors and the System

Contractor as well as GFP assigned by the Air Force for any of the

Dyna Soar Contractors. Lists will be provided in this section when

Contractual .Agreements have been reached between the Government

and the Dyna Soar Contractor.. The items of Government Property

which are listed in this documc.nt are covered by one or the other

of the following definitio-.s:

Govern•ment P•uýrnished ?roperty to the Systen Contractor (s:•)

is defined as that type of property furnished by the Government

which will not be on a bailment contract or facility contract,

but will be accountable directly to Prime Contract A? 33(6C0)-

41517 and normally will not be returned to the Government

installed in a contract end-item. Final disposition of this

property will be made at Air Force direction upon conclusicn

of the contract or when the purposo for which the property

SAC ISO4t-13
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was obtained has been accomplished, whichever first occurs.

It iS anticipated that this type of property m be expended,

used up during the course of contract performance, or tested

to destruction, provided the Air Force has given its approval

for such usage.. This type of property is not to be confused

with special tooling or ground support equipment. An

example of GFP is Associate Contractor items for use in the

Dyna Soar system mockup. u

G~overnment F~mished Aircraft "E'.ui.•ent- (%rFA:-) is that

property which is procured by the Air Force under the terms-

of a prime contract other than :-na 3oar Contract L733(0'00)-41517

and is furnished direct to 3oeing for inclusion or incorporation

into the Dyna Soar Booster/Vehicle combination or otherdise

incorporated in the end item and d~elivered to the Government

with or installed in the end item. An example of GFM-• is the

AR2-3 rocket,

DI;
>1 _
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2wh folloving definitions of terms shall prevail throughout the D•na Soar

i ~~(Step 1) Program. .. .

,' ~ Air Vehile~e'

Mws air vehicle consists of booster, booster/glider transition, glider and

all subsyctems that become airborne immediately after launch.

Bailment Prooerty

, ilment Property is that property which can only be tbrained from the

Air Force through separate bailment agreements which are negotiated bez*ween

the contractor and the Goverrnn.nt, and which is necessary specifically for

use .in performance of a given contract. This property may not be expended

or tested to destruction nor will it be installed and delivered to the

Government in a contract end item. 7his property.=3st be returned to the

Government in the original condition in which it was received, less fair

wear and tear unless the bailment ageement authorizes modification of

the.-property and permits its return to the Air Force in the modified form.

Examples of Bailment Property are the test bed aL-plane and the pressure

suits, helmets, etc., needed to fly pt.

.Booster

Te booster is the portion of the air vehicle that provides propulsive

boost force to the glider and booster/glider transition and all subsystems

•1 thereof,

"-I, f PAAO+
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Booster/Glider Transition

Se booster/glider transition is the structural tie that transmits the

6glider loads from the aft end of the glider to the booster. The transition

also acts as a container for booster and glider equipenwt, part of which may

be carried vith the glider during orbital flight but Jettisoned before

! i r*-entry.

CoMeonent

L. flmctional part of a subsystem or equipment which is essential to opera-

tional completeness of the subsystem or equipment, and which may consist of

a combination of parts, assemblies, accessories, and attachments. Examples

I are radio transmitter unit, radio receiver unit, amplifier unit. analyzer

unit, computer unit, and control box.

Design Specifications
'I

• A design specification is one containing the data necessary to produce the

Item. This normally will include the details of material, compositioni, phy-

sical and chemical requirements, weight, size, dimensions, etc. In certain

cases it is more feasible to incorporate des±in requirements in the form of

drawings referenced in the specification. Design specifications establish

the exact features of design to be used in the =&a.ufacture of a product in

the same manner that a production drawing establishes the features and lim-

itations. When other than over-all interchangeability is affected and it is

necessary to specify the details of the design such as the interchangeability

of minor component parts (so that the components of one manufacturer's pro-

duct vill be interchangeable with another's), the use of this method af pre-

senting requirements may be utilized. Me use of this method will depend

upon the desirability of controlling the design in all respects.

SAC 1546 L-23
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Detail Suecifications

A detail specification sets forth the requirements which =mst be met in

-order to furnish or produce the product whose characteristics are defined

by the specification.

S4

"Facilities Eqatlent

Ntci.lities is that equipment which can be used for general puzposes (for

example, other'than Dyna Soar Contract) V:thout function.al-_= fication."

It must be (1) a capital type, havi•g a continued use life of =ae than

one year or an expense item having a life -nxpectancy of less than one year

and/or a unit cost of less thoa $100 and normally ide:tifiable wi-.h a task

ratt2e2v than a specific end item or progam; (2) rcoverab: a-: a nom.:.:al

cost in the event modification is required; and C(,) it can be a compo=ent of

a major azsembly or an item complete within itself.

'Failure IJI

A failure is any vehicle malfunction which requires removal of the

vehicle from the launch pad, results in failure to land a: the planned

landing site, results in a loss of data significant enao4 :o require

re-running of the mission, or preven'rs normal recovery of the ?'Aylo and

pilot frort the glider.

Flight

A flight Is considered to begin when the hold-down is , leazed and ends %fter

landing when the payload and the pilot have been removw f,4- ie glider.

Government Furnished Aircraft E,-uiment (GFAE)

It that property which is procured by the Air Force under the terms of a pri-mm

contract other than A'.2a Soar Contract AF33(600)-41517 and "a furnished

direct to Boeing for Inclusion or incorporation into the Dyn Soar BoosteY!

Mc A IC 5



Government Furnished Aircraft EquiMent (GFAZ) (Cont.)

Vehicle combination or otherwise incorporated in the end item and delivered,.)
to the Government with or installed in the end item. An example of GFAZ

Is tho AR2-3 rocket.

Gov,"nment Furnished-Property (GFP)

Is described as that tyre of property furnished by the Government which

will not be on a bailment contract or facility contract, but vill be

accountable directly to Prime Coatract AF33(600)-41517 and normally will

not be made at Air Force direction upon conclusion of the contract or

Wbenl.the purpose for which the property was obtained has been accomplished,

whichever first occurs. It is anticipated that this type of property a

be expended, used up during the coirse-of contract performance, or tested

to destruction, provided the Air Force has given its approval for such

usage. This type of property is not to be coni'used with special tooling

) c- ground support Equipment. An example of GFP is associate contractor

Items for use in the DyEnA Soar system mock-up.

General Secifications

General specifications cover requirements common to various products and

services by including all such requirements pertaining to a series ci

different types, classes, grades, or styles in one specification in order

to avoid repetition in related detail specifications and to permit rapid and

economical changes in uniform common requirements. General specifications--

(a) Shall carry the words "General Specification For" as the closinE

phrase of the title;

(b) Shall contain the collective requirements applicable and co=non

to the item(s) covered by the detail specification relating there-

to; and,

M C 1346 L."
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General Specifications (Cont.)

(e) Will be used for procurement only in conjunction vith the detail

•" '"' specifications.

Glider

fte glider is the winged portion of the air vehicle. The glider includes

the portion of the air vehicle attached to the forward end of the booster/

glider transition, and all subsystems thereof.

Ground Support E u±-ment

Ground Support Equipment is that equipment that directly supports

operating and maintenance f'=.tions of launch and flight and includes that

identical equipment used in prior operations but excluding special tooling

,, and facilities.

Interf'ace

An interface is a mating surface between t'to (2) parts, components, sub-

systems, etc., or any mode of contact between two (2) or more elements,

including the human being during any operation of a system through either

direct contact or any media such as visual, audio, power, etc,

Life Support

This term encompasses the entire areas of biological, physiological, and

medical sciences vhich provide the basic data to define and esta'lilsh the

physiological criteria required to insure maximum pilot safety.

Maintainability

Maintainability consists of repairability and serviceability.

Maintenance

Maintenance Is any action necessary for the retaining of m4teriel in, or

"4;40
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Maintenance (Cont.)

restoring it to, a serviceable condition, modifying or improving equI4ment,

in use or in storage, to meet programmed operational requirements, insta.lation-

,enatneering and installation of fixed communications-electronic equipment

and faclities. Maintenance also includes the function of servicing,

trouble shooting, manufacturing, rebuilding, testing, reclaiming and the

condition status classification.

XMission

A mission, is defined as the prelaunch checkout, countdown, subsequent flight

and recovery of the crew and test data.

Payload

Payload shall be defined as military test, or scientific equi.ent, instru-

mentatioai, recording and telemetry apparatus necessary to detect or sense,

record and transmit in-flight system performance and scientific data. The

following items shall be considered as payload.

(a) Wiring, plugs, receptacles, antennae, antenna leads, -.ubing,

fittings, ducting, etc.* and any other electrical, elecrnL.c,

hydraulic, or mechanical equipments provided for the sole

purpose of accommodating payload ite.-.s.

(b) Special temperature limiting or pressurizing apzaratus provided

for the sole purpose of accommodating remotely located payload

type instrumentation, wiring, etc.

(e) Immediate support brackets, shock mounts, and rac.ks peuliar to

the payload items.

(d) Any provisions for payload -in excess of the quantities noted 4.n

Paragraphs (4) (i) through (4) (iv) below.

~IAC 1346 L-1
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Payload (Cont.)

(e) Mle folloving Items shall be included in the basic vehicle weight

and saal. not be considered as payload.

(1) Instrtmentation, recording, and telemetry apparatus required

for vehicle safety and control.

(2) Basic structural provisions required to carry the defined

payload weight in the basic container or containers located

vIthin the glider body, and including the weight of the con-

tainers. In addition, an allowance of 40 pounds will be

made for structural modifications (such as cutout reinforce-

mnts in the container or glider external surfats) peculiar

to specific payload installation requirements.

(3) bhe provisions for 3upplying for payload use a peak electrical

output of 2 kilowatts (including 350 watts DC) of the same

• u•uality of power as is supplied to the basic vehicla and an

average power of one Kilowatt for the flight duration.

(4) Payload and basic equipment compartment(s) cooling an4

pressurization equipment and provision suffieient to cover:

(1) The power allotment described in para' aph (h) above.

(i1) Aerodynamic heating rates resulting from installation of

payload items, not to exceed 3000 3TU/hr. and total

aerodonamlc heat inputs not to exceed 8000 BTU over and

above that required for the normally insulated compart-

ne1'4 configuration.

(ili) Leakage rates not to exceed .25 pounds per ratnute for

the total basic- equipment plus payload equipment installa

tion within the equipment compartment. Leakage rates in

. excess of .25 pounds per minute resulting from changes

SAC 1546 WM _______- *
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Payload (Cont.)

made to the basic equipment compartment to accomodate

payload or additional pressurized compartments which

ust be added to acco mmodate payload will be chargeable

to payload.

(iv) Pa•71oad conditioning requirements which are not more

stringent than those for the basic glider equipment.

"Ballast (if necessary).

(6) structural provisions resulting from 100 per cent heat

blockage of the lover surface underneath the body.

(7) For the purposes of Air Vehicle "eiht Control, it is requesz-

ed that MML-W-2310 and MIL-W-3947 be used in lieu of "zhe

above definition.

Performance Suecifications

Performance s#ecifications are specifications which express reairements in

£ the form of output, function, or operation of items or equyipents leaving

the details of design, fabrication, and internal workings to the producer's

option. This type of specification should cover required perf-r..ance rather

than optimum performance and ordinarily is prc;ared when specification of

design is not essential. (Also includes essential Interface characteristics.)

"J 4Prelanch. Check.ut, and Countdown

Prelaunch, checkout, and countdown is considered to begin at the time the

vehicle is fully assembled upon the pad and ends when the hol..-down is

released.

Reliabillty

Reliability is the probability of mission completio_n vithout failure, or

• 1out-of-lITntts equipment operation.

4 N~o. D:2.5697
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Repairability

1, N Repairability is the probability that when maittenance action due to equipment

malfunction is taken, the system will be restored to a satisfactory operating

condition in a given period of time with a given manpower expenditure and the

* probability that the equipment will remain in satisfactory operating condition

for a specified period of time.

Safety is the ability of the system to return the crew without major injuries

once the crew enters the glider.

Serviceability'

Requirements to be met by equaipeat, design, configuration, instllation, and

operation that will minimize maintenance requir"ents i=luting th-e use of

special tools, support equipment skills, manpower, and enhnce the ease of

I " performance of maintenance, including repair, inspection and servicing •ith

expenditure of time and ma-.erial in its planned envi-or.ent.

Specification

A specificatiun is a clear a=d accurate descripti-x of the tec'n4cal require-

ments for a material, a product, or service, inclaiiLS the proceX.-re by vhich

it can be det'eraiaed that the requirements have been met. The scope of this

definition embraces documents used in !nvitation for bids,, proposalsi and con-

tracts. These documents describe and establish the technical an p hysical

characteristics or perforn--nce requirements of specific materiah, products,

or services, including the packaging and packind, mar.cing or other essential

characteristics or requirements, together with the prescribed methods of in-

spection and testing for determining that these requirements are met by

suppliers. When qualification approval is required, specification shall in-

* SAC 140 L-13
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Speelficatiou (ConteIC)

.Jude appropriate qualifieation tests. (From St-andardizat±on Manual M05

1ýewciea. Tooli-n--

ijciacl Tooling is that equipment manufactured, modified or purchased solely

t*-.- the manufacture, test, handling, or transportation (except that concerned

vith launch and recovery) of the parts assemblies and equipment, and not

useable on other contracts or claszifted as Groumd Support Equipment.

Subsystem

A major Panctiotal part of a weapon system, usually consistin of several

components, which is essential to operational cop•leaeness of tae weapon

* system. Ex .ies are airfrae, pranp3l3±or. uidance, navI±-ation, and

conmi.nication.

[ •System Human --,•zIneerinz

Is defined,, fcr te purises of the Stem I ;rc.;ram, as de:.er-Ination cf man's

capabilities, li.lzaitions, and 1-pe-for--ance as he relate to the equipment

and procedures hv will use in the system and the app ication of this deter-

minatian to the pin-.nine, dasi.n, and testir.d of the system.

12pe I Data

rTpe I repOrts and data are those requirlng USA-F approval.

=r~e 1 Dta

, lype 11 reports and data are those req:aired for surveillante an- iuiformaticonal

Purposes,
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